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IF THE BLIND LEAD THE BLIND SHALL... ? 


OR REFLECTIONS ON RECENT REVIEWS OF 
“ANIMAL TREASURE” 
By ARTHUR LOVERIDGE 
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14), the bare statement being greatly 2. Pope, author Snakes A 
5 amplified by some ot his admiring re the best popula 
aye ers. While it is true that the word published, avoids 
ientist’’ has been so misused of late son’s encounters 
t has become an almost meaningless’ the story of a native who wa 
nithet, in its biological association surely a snake that | a 
notes one addicted to careful, un- victim remained w ni 
prejudiced observation, who records his not so the excitable Sanders Despite 
bservations without exaggeration, cau the court messel sa irances itt! 
is in deduction and with at least some man would not ad ind when nat 
Ne lation of fact for his theorizing—in agree that any creature is | 
ae me ther words, a scientist is a searcher after may be sure that 
a tl [ propose to show that in none to ascertain by openn the 
1 ae these characteristics does Sanderson mouth whether it was poisono ' 
beaars form to the requirements ve are told: ~ then cut 
- 1. Adamson, ecredulous co-author of siderable piece t} 1, F and 
[he Empire of the Snakes,’’ refers with rubbed raw permanganate of potas! 
; ritical approval to Sanderson’s de- crystals into the wow p. 323 Witl 
— ption of an incident with a ‘‘spitting’’ a wealth of dramatic detail the tale cor 
‘ ' ra. ‘*... some of the brown liquid  tinues to its climax 
i : n my flannel trousers. I did not Now this species of sna ! 
i e it at the time but a few days later nally striped red and bla $ Si 
SI ™ there were tiny holes where it had been, tively ¢ lored and s ynmon that **« 
nvest as if acid had been spilt on the material the natiy mel e it 
[Imagine the effect of such a substance if less,’’ so Dr. G. W. Hark medical 1 
Mist a t finds its mark the eyes’’ p 29 sionary oO Liberia, i ‘ 
— Now observe that the ‘‘scientist’’ (a f the first species which a herpet ated 
= never saw the venom fall upon his trou- would pick out and name or ht wher 
s. (b) but deseribes its color. (ce) and ldentifving a collection < West ( ist 
- aly holes in his pants some days later, repties As the snake iS preserved If 
tat t sumes the occurrence, (e) then on la be fairly assumed that Sa er 
ay basis of his assumption proceeds to new its name when writing; why, the 


1e its effect on the eyes. (f) He did he withhold it from the reader 


CARESS publishes this without ever attempting to Was it because that as Bothr thalmus 
er k his theories with the known find- /imeatus, a perfectly harmless colubrine, 
whal ngs of the ascertained action of this thism iginative fact might mar a tf 
. m based on careful experiments by _ story 
etricall) known physiologists. On reading this s estion, Sanderso1 
not b ()n several oeeasions I have had the wrote me (September 9, 1937 that he 
to as ’ n of **spitting’’ cobras alight on mi omitted the name because ‘‘there was 
er the 1 arms and neck as well as on my some doubt as to whether the ‘red-and 


shirt; it invariably crystallized rapidly black-snake’ was actua Both» thal 


on, Sal into spicules of a pale yellow or clear mus lineatus {s which req 
nd nun amber color [ have spoken to at least ther investigation.’’ But Mr. H. W 
e whi six Europeans who have received the Parker, curator of reptiles at the Br 
, m full in their eyes at short range: Museum, to whom Sanderson nd 
MLIsta ke ] one case—after the instantane- for the identification of ; his reptiles 
scient ous but transitory painful reaction had and amphibians, recalls no sucl 
ao passed—was the sight in the least per- October 4, 1937)! Under ar 
’ manently affected. stances its identification as a harmless 
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species must have been known to the 
author when writing 

} Adamson seems thrilled with San- 
derson’s ‘‘set-to with a giant hairy spider 
which came within a millimeter of sink- 
ing its deadly fangs into his face.’’ But 
let Sanderson tell the story himself : he 
writes that it was ‘‘about the size of my 
wo fists held together’’ and it took ‘‘six- 
foot leaps at anybody who ap- 
proached it.’’ ‘‘As it did so, I felt the 
most terrifying coldness come over me. 
In a flash I let out a scream of pure 
ror and fell sideways into the ditch 
L ickily I moved to the left, for the giant 
spider just brushed by my right ear so 
that I felt its loathsome furry coldness 
as it shot through the air to land beyond 
in the ditch’’ (p. 226 One can not but 
wonder at the acute perception of 
changes in temperature which is involved 
in the last sentence 

Ile continues: ‘‘When this terrible 
creature had been drowned, I steeled 
myself for an examination of her. As 
soon as I had satisfied myself that she 
was dead beyond a shadow of doubt. | 
spread her out in the enamel dish that 
we used for dissections. ... The great 
legs, fully extended in all directions, 
covered the bottom of the dish exactly, 
from front to back and side to side. The 


dish measured twelve inches by eight 


inches’”’ p. 227 


These statements in- 
trigued me, for, when curator of the 
Natural History Museum in Nairobi, I 
had measured a mygale in the collection 
whose outstretched limbs were eight 
inches across. Yet when the legs were 
eontracted around the body, as in death, 
the creature was kept in a specimen jar 
whose diameter was only two and three- 
quarter inches across, t.e., much smaller 
than a single fist 

I therefore requested Mr. R. J. Whit 
tick, who is in charge of the British Mu- 
seum collection of arachnids, to furnish 
me with the dimensions of Sanderson’s 
largest spider. He replied (October 4, 


1937) that: 


MONTHLY 


‘*The length and breadth « 


the area covered by the outstretched le 


is approximately 19 x 164 em 


So thi 


we find the spider which measured 12 


inches in Africa is apparently only 7! 


64 inches in London, and is substantia 


about the same size as the specimen 1n tl 


Nairobi Museum 


1. Typical of Sanderson’s reactions 


he unfamiliar is his absurd 


ofamantis. ‘*‘The mantis 1s 


Sharpe’s description in ‘‘ The 


‘reature, apparent) 


| 


ale 


a truly te! 


script 


cace ina battle, even with man 


Compare this with 


Natural History’’: ‘‘The Ma 


rule, have a quiet unobtrusiv 


were lt 


legs wo 


This appearance of innocence and quiet 


ness Mus 


these Insects alive’’ 


Dr Dav 
Cambrid 


ntidae, as 


e mien, al 
not for their formidable fro 
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ld look the picture oO 


11 
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,* 


This conforms to my own in 


these de 
I usual 


screens, 


service In keeping 
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ightful little creatur 


where they perforn 


f inn 


ipression oO} 


eS 


ly kept several on the 


ed 


t have struck all who have se 


J, pp. 248-249 


if whi 


wind 


yeon a 


down insect intruder 


Sanderson says, however, ‘‘I dislike the 


vampires’’ p. 46 


5. In 


regard to the eati 


me 
i 


of tl 


male mantis by the female, he continu 


‘*In fact the love-life of the mantis co) 


sists of ft 


for without 
pregenate 


ing deat} 


his gruesome performance al 


the female. Only in its writ! 


agonies can 1t cone 
of copulation , p 15 
=u. < : 
This is simply untrue 


basic fa 


oceasion 


females 


long bee 


it the male is unable to i 


though tl 


‘t that a female mantis will 


devour her mate, 
yf certain species of 


} Known To entomo 


may be read in ‘‘ The Cambri 


History” 


6. OF 


read ‘*There is a fantastic 


veritable 


mounta 


nobody 


), p. 249 


as 
Spl 
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lve 
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lers, hi 


iO@1Sts, al 


Natur: 


94 shrew Potamoad Tié pe } 


living fossil, that 1 
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112x§ 
ly 74 
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IF THE BLIND LEAD THE 


tract from the original descriptions by 
This has led to the Pota 


zoological 


du Chaillu. 
mogale’s becoming almost a 
myth’’ (p. 228 

Pope, accepting this, refers to the ar 
y rare,’’ though the 
American Museum of Natural History, 


with which he was connected for so many 


“exceedingly 


na as 


years, rece ved fifty-one examples Trom 
This mate 


In tne 


the Lang-Chapin expedition 


rial was extensively discussed 
Vuseum Bulletin by the late Dr. J. A 
Allen. The Museum of Comparative 
Zoology has five 


doubt eSS other 


Cameroon specimens ; 
museums are also we 
Even if not. with such abw 
in the American Museun 


ature be said to be almost 


yplied 
dant material 

how can the cre 
mythical? This is but one of severa 
creatures whose rarity is exaggerated b 

1, whether through ignorance of 
iterature or with the object of mag 
nifving the achievements of his party, 
one can not say 

It is in his attempts at biological 
that 


most As an example, let me cite the 


Sanderson blunders 


speculations 


following : ‘‘ We captured six diurnal ani- 
mals in Africa that belonged to groups 
which are ex 


TT? 


he other members of 
tent 


sively nocturnal. All six animals 


a snake Gastropy ris senaragqdina SiC 


a squirrel Funisciurus 


poe msisS). a 
} 


I ev Ce reopithecus pogonias , a rat 


Oecnomus hunoranthus a flving squir 


Anomalurus beecrofti). and. finally. 


a emur demidovit were 
. 


bright green above and yellow beneath, 


Gra laqo 


where 


as their near-related and nocturnal 


were all of other colors’”’ p 


SNe ag 


One hardly knows what to say about 


such utter nonsense. The snake, squirre 
al d monkey all belong to groups which 
diurnal, the rat, 


I calago to groups which are 


are strictly 


sealy-tail 
noctur- 
disposed to accept 
that 
liurnal, with the possible ex 


eption of the rat 


nal, and I am not 


‘son’s statement 


these latter 


/ 
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apparently quite a journey, ‘‘the valley 


narrowed to a ravine, the sound became 


gradually more piercing and as we still 
ascended, its volume increased to an ex- 
tent that I had never believed possible ; 
in fact, I have never met a louder sound 
The whole air lit- 
that it 
have been a 
201 
party sat 
then 


very next clump of 


caused by an animal 
each time 
forth. It might 
powerful fog-horn’’ (p. 
the 


fast-gathering 


erally reverberated 
swelled 
really 

The 
down in 
beneath the 


ceased .* B8O 


sound 
the dusk, 
‘From 
I was sitting that 
but as I 


before reaching 


grass to that on which 


whistle began: whisked 


awtul 


round, it was cut short 
Surrounding 
but a 


steeply descending burrow, in a branch 


the peak ot its Crest endo 


the clump, they found nothing 


of which they killed a skink. Sanderson 
continues: ‘‘So this was the phantom 
No wonder nobody had ever suspected 
a silent 


and 


origin. Lizards 
for the 
has ever been re 


a noise like 


its true are 


geckos, none 


group except 
other ‘orded that makes 
a fog-horn. Many have been 
disturbed, annoyed, almost driven mad 
Africa ; 
now’’ (p. 
returned 


they will know 


202 


se 1n 


by this no 
what to hunt 

When this 
story to the British Museum, he was told 


Sanderson with 


voiceless 


that skinks were considered a 
group and eounseled to disseet some 
specimens to ascertain if there was any 


physiological basis for the idea before 
publishing so startling a claim. In 
stead, the ‘‘scientist’’ approved by Pope 


‘Although I have 
been back now from this expedition for 


and Adamson writes 


years, the pressure of work 


nearly four | 


entailed in dissecting rather more im por- 


tant animals has not yet given me time 
is lizard, and find out how 


903 He 


figures the creature under the cap- 


to examine t] 


eerie nose p 


it makes its 


, 
then 


tion ‘‘Whistling Skink (Lygosoma fer- 
an 2 
Italics mine to « ‘ powers attrit 
rd ring at most eight inches 
tr 31 to base [ A] 
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On reading Sanderson’s account, and 
after making due allowance for the writ 
imaginative ‘‘zoologist,’’ | 
the 
the 


at dusk by sturdy crickets 


ings of an 


was struck by resemblance of his 


description to vibrant shrilling 


sound made 
membranaceus as they 


Brac hut) y pte S 


sit in the entrance of their burrows in 


rather dry grasslands as I have described 


elsewhere Proc. Zool. Soc London 

1923, p. 1036 I was unaware, how 
| 

ever, whether this species extended its 


Cameroons, so wrote to the 
G. Rehn, 


who recently returned from the Camer 


range to the 
well-known orthopterist, Mr. A. 


and was then in Arizona. It s 


oons 
happened that before | received his re 
ply, Dr. G. W. 


with 


Harley arrived at the 
zoological material trom 
I started to tell him about San 


museum 
Liberia 


derson’s skink, the sound attributed 1 
it, and the ericket. when he interrupted 
me to say that he knew both skink and 


ericket well find ex 


‘ollections. Fur 
las 
‘ 


and that I woul 


amples of both in his « 
he was familiar with the deat 


the ericket, 


thermore, 
ening shrilling of and ¢o1 
sidered my designation of the cricket as 
He thinks, 
econtusing tw 
the 


forest, so the 


the producer correct how 
that 

the 
secret society men in the 


ever, Sanderson is 


sounds, whistle being work of 


natives are reticent as to its origin A 


few days later I got Rehn’s letter say 
heard membranaceus at 


ing that he very 


many points in his journey across the 


continent from Kenya to Cameroon and 
that it was the two sp 
The 
that the three fernandi, which I have 


personally 


commoner of the 


the Cameroons. 


cles occurring in 
fact 
silent is mn 


eaptured, were 


evidence, but I am sufiiciently convinced 


that my explanation, and not Sander 
son’s, is the correct one despite his claim 
that the dying lizard emitted a faint 


replica of the noise while in his hand 
If a ericket had given a chirp nearby he 
might easily have mistaken it 

9. Both 


impressed W ith 


Adamson and Pope are duly 


Sanderson’s ‘‘nasty en 
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and ounter with baboons ’* The account is reason tor the ¢ eSS 
writ efly amusing as a description of the statements ab 
ga reactions of an imaginative young man mals’’ (p. 13 , 
f his n a strange environment. He was ad ne expensive ex 
illing mittedly too terrified to fire until after was returning 
ickets e had run away. Who has ever heard than spend its mone: p. 1 
. they 


ws In baboon which had strayed from its true xplains the pri 


lrills attacking a man? Were a ‘hat truth may preva S 


ribed environment into the middle of Fift) ecting expeditiol ners 
ndon, (venue to give an account of the alarn 

how- ing honking and apparent intentions of vy probably be S 
cd its the automobiles around it, such an ae eradicated 
o the unt would be about as trustworthy as_ there is nobody 
Rehn, that of the agitated Sanderson’s first more hide-b 

amer ting with mandrills in the primeval 

It so est 1d KF 

is re- 10. It is not merely under the storm the ithor eS 

t the ind stress of his emotions that this ‘‘sei 

trom 
San as he could not copy from other’ were turning out n s 


is unreliable; it would appear ter :, = ( 


ed to authors without adding fantastic flour 
upted shes from his fertile imagination. Writ Sut let mn) 
k and r of the toad Nectophryne batesii, he ns. He writes 


d ex s that Mr G L Bates ‘‘ found a male views . 
Fur- sitting on a brood of eggs laid in a little evervbody else’s, the 1 ‘ il and 


deaf- ip made by neatly sewing together tw peopl » have ( t { 

con pendent leaves’’ (p. 94). It never oe- excluded.’’ ‘‘For 
set as urred to him to explain the not unin work weed out 

how portant point as to how a toad does’ me select a 
r two sewing east used to and at « n sn 


rk of Compare his description with what airless caba and | 

o the Dr. G. A. Boulenger actually wrote trains Last mi n 

n. A ‘‘Mr. Bates has sent me a specimen, a patil tv of ten 
say e N ates with empty oviduets of tastes’’ (p ) 
very nd by him at Bitye, Aug. 12, 1909, So he i! P 

ss the er the trough or hollow of a pla +} named G ro ( 

n and tain-leaf petiole, crouched in the midst litions ( 

O spe tf a mass of eggs.’”’ Ann. Maa. Na 9 forward 1 
The Hist 8), 12, p. 71 In other words a ellent health « 

| have female, not male, was found ensconced not! 
is no er eggs beneath the base of a ro! nst 

rineed banana | apparently lying n the : tc ac the | VW oO 

inder- rround vot persistent 

claim ll. This is the author of whom Pope tl 

faint writes: ‘‘He also convinees one that th rushed him down to t 


hand truth about wild animals is quite as_ wiring frant 


by hi rilling as the most carefully con- sent out to me to ti I 
U | fabrication’’—the same San- ‘‘George had 


duly derson who states that he ‘‘even saw a_ for a rest be 


y en 
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made him feel, as he put it, like a dish of 
[ was shivering myself 


scrambled eggs 
or ‘‘I was lying under my 
g and aching with 
Sander- 


s readers if they are 


mosquito net shiveru 
alaria’’ (p. 36 
son should forgive hi 
not very impressed with his revolutionary 


? 


theory of the type of men desirable for 


12. ‘*Sinece sundown (and our frugal 


meal) we had been busily employed mea 
iring, examining, and cataloguing the 
day’s catches The ineessant beating of 


‘anvas above was 
blasts of 


taut 


the rain upon the 


only fitfully dispelled by sten 


torlan jazz produced by the gramo 


Judging from similar 


hone’’ p 4) 


frequent allusions to the gramophone it 
could 
Per 


an explanation of 


would appear that the ‘‘scientists’’ 


nly work when it blaring. 


find 


measurements 


was 


} 


naps in this we 


erroneous and misstate 
ures us that h 


Africa’’ 


ments, for Sanderson ass 


‘kept a very detailed diary in 

p. 17). 

‘‘A youth donned the juju mask and 
executed a dance before me with a young 
My eyes nearly popped out of my 
proceeded, fOr . . it 


girl 
head as it was the 


bequine, well known to me fron 
happy evenings spent in the supersophis 


ticated 
‘*There happens to be a group of 


cabarets of Paris’’ p 95 


per 
most undoubted African descent 


SOnS 


now resident in America who eall them 


selves—or are called by their manager 
the Was] h ard Ri] 


TI elr records were a 


ythm Kings, and they 


make music par 


ticular passion with us, one of them in 


fact being the expedition’s national an 


them and always employed as an opet 


ing number’’ (p. 233 
13 Pe pe actually reters wit! approval 


to Sanderson’s imaginative descriptions 


of the forest and its fauna, such as 
aled to us was 
the life of the 
like that of the floor 


observed or re- 


**One of the first laws rev 


the unsuspected fact that 


“ener 
jungie 1s ocean 


This has never been 


marked upon before. Everything drifts 
} Re 4 4 *4) ‘ > 
slowly hither and thither as if wafted for- 
ward by currents and cross-currents. To 
arouse suspicion, JUST as 
ean actually handle fish and 
creatures pre \ ided he drifts 


them across the bed of 


object to be 


the sea, be 
comes an feared and 


remains immobile 


When 


shunned as soon as he 


and anchored 


George ) iled himse at some val 
tage point and waited for the waves « 
forest life to drift by him; I drifted and 
eddied it! the inimals themselves 
Doing this, I learnt many things and s 
did he. The speed at which I drifted, | 
found, must vary with the weathe1 
Bright fine days brought life almost 1 
i standsti In a hurriea I had t 
run to keep pace with things p. 79 


l'o the 


ntinuity of 


reader it 1s interesting to trac 
the 
processes from the days when ‘*‘Somehow 
the ideas ol 


all mixed up in my 


1 a ~~ 
the e authors menta 


sunlight, beasts, 


and palm 
childis 


trees got 


fancies’’ (p. 12 


14 Sanderson app rently assumes 
hat the memories of his readers are as 
short as his own As Discoverer of a 


Idea (p. 14), h ‘Scientifi 


methods of collecting 


13 ‘“*We went not ft 


says 
I animals were oul 
if date’’ (p 
shoot, nor merely o eolleet, but actually 
to study the animals in 
their differences of appearance, 
viour, and habits as they really are in 
nature’’ (p. 17 

How 
ean be 


book 


the signal for a wil 


soon these ideals were forgotten 


from cover to cover of the 


seen 


‘*Gong-gong’s call to arms was 


d scramble for loaded 


shotguns, always kept to hand’’ (p. 23 


oa Kor a wnoie year Si¢ we waged cease 


less warfare against the hawks, and o1 
y one oceasion did we obtain the sam: 


“Their 


to us was as targets for shooting 


species of bird twice’’ p O4 
lx 


iy use 


n 


practice, and fine sport they provided 
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» drifts his’’ p 94), Why this ruthless de- sufferings inflicted « reatures as 1 
sail Siam struction of wild life, for not a single struggle in. and g 
its. To rd was preserved ? fluid as it *" Durns t 
sesh an \y other example of nature study will 16. While no inte t juirer would 
‘sh aaa ind in the account ot the killing of ok in Parisian cabaret rs 
drifts 1p yn which, but for their fears, San- of foreign missions e has 
sea. be- rson and his boy Dele might easily expect a balanced 
a weal captured alive. This even if we a cabaret-trained 
aeaailidilie accept Sanderson's measurement ol ““ten to be a scientist Though the Aft 
a a six and a half inches. Note the continent comprises elevei 
ethoda. ience 1n scientilie accuracy inspire d miles and Sanderson has ha Ul 
ss ak, the last half inch. The author relates eleven months exp 
cn sal e and his companion chopped at area, having rejected t il) ( 
i el ipless reptile with **bhattle-axe for himself, feels 
nselves ‘trapper’s friend Sanderson a chief that Christianity is ‘‘the | 
and so nues: ‘‘ After some time of feverish present-day Af) ;, 17 (nd 
‘fted. | tivity in which I cooperated heartily, another f we are told that n 
seized what appeared to be a bloody observed that I! 


eather. 1] 1 
t ot earth an evan To pull. . a daisilke .'% ristians as 
nost to — . . -_ 


had t When I say six and a half inches, I am 297 iisewhere itive 

Liat ‘ . . : . 

75 not strictly accurate, as the head was a_ who had ‘‘been sub} lt rity 
mere meaty slush, hacked to pieces p. and stifling stup 


o trace 


64 Probably most museum men will ny. IR] Prejud ring 
mental . 


prefer the old methods after all ind it is this quality S 
ymehow 1: : ’ 
. One of his reviewers speaks of  vitiates his views 
d palm _ : 
Ss rson’s evident love of animals spider alike 


‘hildish reer 


This is searcely borne out by the book, If Adamson app! ~ 
aanmes ere we actually read of his firing ra book in these matte 
one @ shots in sheer spite for the fright flict with tl 
it a company of mandrills had given Jleagues who lwo 


. that a | 
r of a ; 
‘ientific ! [It is true that he ran away to. the Professor Gr Dr. Ra 
ere out what he considered a safe distance first n their d rht in Q 
not to 


ietually 


see p. 56) as was to be expected ‘‘Being G as’’ (1937 
above all a coward’’ (p. 25 Again 


euiiaiall awk we read: ‘‘I decided to take any mission stat 
ae i chance shot at it though I thought n their trans-A! ! 
are in ilmost certainly out of range p ended Came! ‘ 
1 Elsewhere we learn of an adder when ne ! 
rgotten ‘drowned in a bottle of aleohol’’ (p. 30), | cause to be grat lor the 
of the 


1 ‘‘all the frogs were eventually ministrations of a ¢ 


ns was augnt and drowned in the all-absorbing Space forbids 1 " 
ho p. 37). like to on this matt 


loaded , 7 


): Now a humane collector would have camps I have see 


p. 23 ; 
1 cease- ‘oformed his victims You have ris naries { i 
to take a little aleohol of the andthenIthinkofS 


and o1 
strengtn -OMmmoniv Ove’ ; thea af re , te) } . { 
i ia commonly employed in _ the Pa 


“Their rvation of specimens, and sprinkle honest and co 
1ooting on the eyes or on the mucous mem gree, his faith so int 
ine of the lips, to gain an idea of the being that they 


“ovided 
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that I have 


betrayed 


separated | do not 


aeny 


known mission boys who have 


the trust placed in them, my tent boy in 


1930 certainly exploited his scanty mis- 


sion training, but then zoolo- 


there are 


gists who exploit science, though they 


had 


advantages than the native 


infinitely greater educational! 


have 


17. Sanderson, ‘‘who wears his great 


tific learning so naturally,’’ as one 


of his reviewers (Dorothy Canfield) says, 


tells us that he enose the Camero ns 
‘because it had the worst climate and 
medical reputat yn in the world”’ p 14 


and for this reason might have been nev- 
lected by 


we are to admire his intr pidity, but for 


timid zoologists. Supposedly 


the Europeans who, by developing the 
made his visit 
Yet 


they live in ‘‘the worst climate’’ year in, 


country and opening it up, 
possible, he has not} ng but seorn 


vear out 


His book 


castic refe 


opens and closes 
rences to them and to ‘‘un 
spoiled Africa as it was before Euro 
r about it’’ (p. 11 


1 Statement which is incidentally quite 


peans began crawlin 


incorrect The last 1) re but one em 
bodies his reflection 1 his fellows in 
the form of a simile to the ‘‘dread weaver 


bird 


birds in their 


Ile writes: ‘*‘ These busy active 
bright-orange ruffs with 
heir drab, ding women-folk seemed to 


The 


like Africa, stripped and 


symbols beautiful ver- 
dant trees were 
peeled of their green glory by the activi 
ties of beastly busy creatures relying on 
their 


Every nest like 


their numbers and building ugly 


nests all over the place 
drab houses 
dull Euro- 
Africa—as 
the better to raise 
p. 324 

‘If ‘Animal Trea- 


an expedition conducted 


other. just like the 
the 


every 
and grim workshops of 
peans who have colonized 
eall it 


their unwanted 


the in order 
progeny’ 


18. Adamson Says, 


sure.’ fruit of 


MONTHLY 


at the age of 25, 


sande rson 
eriterion as to what he will accomplis 


in the future, then | history s 


natura 
ence and the world of books owe Edi 


burgh a vote of thanks for 


having 
climate that is cold and damp.”’ 

account of the 
as | have 


has caused ineale 
history by 


future that 


have writte done Sanders 


ulable injury to natur 
disseminating false inforn 
tion, which is, and will be, 
and wide. He is even now in New Yor 

l Haiti 


engaged in writing a book on 
returned recent 


quoted | 


, tyr f 
eounti 


‘‘with a broken nose and two drag 


we are told 
19. In fa 


I must reiterate that the 


howeve 


nderson, 


forevoing rt 


marks are not in the nature of a revie 
of his book. Elsewhere I have given | 
eredit for his gift of writing and pa 
tribute to his artistic talent. He is not 


scientist, however, and to prove thi 


have quoted a few of his grosses 
there are dozens of others to 
reference has been made 

That there is need and opportunity fi 
able writers to interpret scientific trutl 
in readable guise for the general publi 
is self-evident It should not be nece 
sary, however, to play fast and loose wit 
truth, nor garble the 


facts in the 


20. We all make mistakes, and I thn 
that if Messrs. Adamson and Pope ar 
frank they will agree that they have 1 


experience of Africa or its creature 
That being the case they 


ott 


should neve 


t such a_ bo 


Y it a 
thes 


reviewers ha‘ 


They are not alone in acceptin 


authentic: from coast to coast in 
United 


heralded ‘‘ Animal Treasure’’ 


states numerous 
as a wortl 
while contribution to African zoology 

have attempted to show that the revers 


is the case 


is an 


omplis} WHAT IS A PATENT OR PROPRIETARY 


tory Sc 


re Edit MEDICINE? 


aving ; By Dr. ROBERT P. FISCHELIS 
? Y AND CHI , MI P o , , 4 

e that | 

inderso) [ne Constitution of the United States the discovery 
) natura Article I, Section VIII, enumerates by means of letters patent 
informa ymong the powers of Congress the follow iwiul manner, any other 

oted fa ng ‘*The Congress shall have power to ( Ving the fruits of ! | . 
w Yor promote 
Haiti ful arts by securing for limited time t It is expected 


the progress of science and us ted pe 


recent authors and inventors the exclusive teen years 


“aAgONS, 


rights to their respective writings and v the mor 


liscoveries. ’ uthough care] 
Under this section of the Constitution es Wi ve t 
nowevel : . 
; the Congress has passed our patent and e over co? ! 
olng r 


,; trade-mark laws. An inventor of a new de to avail then 
1 revie' 


ind useful thing is given the right 1 product o1 t] 
ven hi . ge 
make and sell it for a period of seventeer In the f 
nd pai = ‘2 
A patent is essentially a contract term ‘‘ patent 
IS not ; : 
e this | 


r errors 


hich 1 


between the government, representing the significance. N 

public, and the inventor. In return for med or di 
disclosure of his invention, the gov been issued 
ent protects the inventor by rivins developed chen 

ma monopoly on the making and sellir manufacture of cher 

nity To! f his 


e truths years. The monopoly granted is not th no such thing t 


invention for a term of sevente¢ patents can be st rei HH 


L publi right to make the article discovered, be- medicine in the se1 

e neces the inventor possesses that right preparing I 

ose wit! ' The monopoly consists in tl { ; 

process right to exelude others from making The S. Patent Of 
I thin ising or selling any embodiment of th: ranting patents on n 

rope ar patented invention during the life of t] recent years 

have n patent an cmuliaes 


‘eatures Here we have laid down by the (Cor t} 


d neve! rress of the United States, actine under eXxal e the d 
a bool Constitution, a definite poliev wit rd ‘‘patent.’’ ts 1 
1g it as respe t to inventions of new al ad useru as S 


in these rs ! t to a 

‘rs have ‘ ntrary to the general assumptio! sp LOUS ; 

4 wortl that the discoverer of a new and usefu etters patent ppropriated b 

loev. | U r is entitled to exclusive and per nat { eure iw aS al 

sawere: petual rights therein, the policy of the pi eve: restrain rom gen 
ted States government and of all gov patented; an of | docu 

ernments is based upon the assumptio! patent onter 


+} 4 


atl a new d scovery belongs to the peo eve: a patent ot 1 


tit as a reward for the dis ‘losure oT ferring I rht to 
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trade usually to the exclusion of others; 
a letter of indulgence; a pardon.”’ 

Any one having to deal with laws en- 
forcing regulations with respect to drugs 
and medicines would be intrigued by the 
first definition given. A patent medicine, 
so-called, is anything but a product of 
the revealed or 


which has a formula ‘ 


which composition is 
‘open to perusal of 
all.’” Common parlance has given the 
word patent ? with respect to medicines 
a meaning which is the exact opposite of 
its dictionary definition, for patent medi- 

considered 
rather than open 


eines are generally secret 


formula products 
formula products 
The trade-mark laws of the United 
States have been employed in a very 
adroit manner to perpetuate the monop- 
If the indi- 


vidual who registers a trade-mark for a 


oly on patented products. 


patented product is careful enough to 
apply his trade-mark in such a manner 
that it will the brand of the 
patented product rather than the pat- 
ented product itself, he can acquire un- 
limited exclusive the brand 
name and by elever advertising he can 


indicate 


rights to 


continue to enjoy a virtual monopoly on 
a given product even after his patent 
Let me illustrate: 
was made synony- 


rights have expired. 
The term ‘‘aspirin’”’ 
mous with acetylsalicylic acid from the 
beginning of the marketing of that prod- 
uct in the United States. A patent was 
obtained on acetylsalicylic acid, but the 
manufacturer popularized the product 
‘aspirin,’’ and ‘‘as- 


under the name of 
pirin’’ became the accepted name rather 
than the brand name for acetylsalicylic 
acid manufactured by the holder of the 
patent. Accordingly, when the patent 
expired, the term ‘‘aspirin’’ had acquired 
a place in the language of commerce and 
in the language of medicine. Exclusive 
richt to the word **aspirin’”’ could not be 
vested in the originator of the product 
after the patent had expired, because he 


had not taken the trouble to preserve the 


word ‘‘aspirin’’ as his brand name 
acetylsalicylic acid. 
The 


the other hand, was very careful to popu- 


introducer of phenobarbital, 
larize the name ‘‘luminal’’ as the naz 
of his brand of phenobarbital, and wl 
the patent on this chemical expired th 
trade- in ef 
fect and was renewable and is renewabl 
that othe 
manufacturers of phenobarbital may 1 
use the trade-mark ‘‘luminal.’’ 

It ean readily be gathered from evs 


mark ‘‘luminal’’ remained 


at twenty-year intervals so 


this superficial discussion of the subject 
that it is possible by the use of coine 
with the U. § 


marks to go a lor 


trade names registered 
Patent Office as trade 
perpetuating a 


toward monopoly) 


on a given drug or chemical 


way 
By means 
of advertising and propaganda, the brand 
name of the product is made familiar t 
consumers over a period of sevente 
years, and it is then difficult 
others who endeavor to manufacture the 


very 


product at the expiration of the patent 
to convince consumers that their product 
However 

to-day 


inferior substitute. 
opportunity 


is not an 
there is greater 
through advertising to break down th: 
monopoly granted by way of trade-marks 
and there would be even greater oppor 
tunity along this line were it not for thé 
tacit the better 
elass of manufacturers of drug products 
not to appropriate one another’s pat- 


understanding among 


ented products upon expiration of the 
patent. 

Practically every pharmacy law in the 
United States makes a distinction in the 
regulations of the sale of drugs and medi 
cines and the manufacture and sale of 
so-called patent and proprietary medi 
The regulations with 
the sale of drugs and medicines are 


The regulations with respect 


eines. respect to 
stringent. 
to the production and sale of so- -alled 
patent or proprietary medicines are very 






serve the 
name of 


vital, on 
to popu- 
he name 
nd when 
ired the 
1 in ef 
newable 
it other 
may not 


ym even 
subject 
: coined 
e U. S 
o a long 
onopoly 
y means 
e brand 
liliar to 
venteen 
‘ult for 
ure the 
patent 
product 
owever, 
to-day 
wn the 
-marks, 
oppor- 
for the 
better 
roducts 
’s pat- 
of the 


* in the 
in the 
1 medi- 
sale of 
medi- 
nect to 
es are 
respect 


-called 
"e very 





Legislatures enacting pharmacy 





s for the first time, some seventy or 


i years ago, were importuned to re- 
1 strict the sale of drugs and medicines to 
' stered pharmacists or persons work- 
S ing under the supervision of registered 
> pnharmacists. The patent medicine in- 
} dustry was sufficiently well organized, 
ven in those days, to have inserted in 
ese laws a provision completely ex- 

s empting patent or proprietary medicines 


The 


S from the provisions of such laws. 


ms ‘‘drug’’ and ‘‘medicine’’ are gen 
! defined in these laws along lines of 
the definition in the Food and Drugs Act 
H] ver, there is, in general, no defi- 
nition given for patent or proprietary 
mer ines 


When a definition is given, it is usually 

so worded as to include anything worth 
iding as far as the patent medicine 
facturer is concerned and to exclude 
which would burden 
with 


Ti ne 


such 


manufacturer any restrictions or 
responsibilities. 

\ definition for patent or proprietary 
medicine which has become a classic from 
the legal standpoint because it was 
handed down in an early court case in- 
alleged violation of a state 


pharmacy law is that given by the Su- 


volving an 


preme Court of the State of Minnesota 
t Donaldson ease. It reads as fol 

It is a matter of common knowledge that 
what are called ‘‘patent’’ or ‘‘proprietary’’ 
s prepared for immediate use by 

c, put up in packages or bottles, labeled 

name and accompanied by wrappers 

g directions for their use, and the con 

s for which they are specifics. In this con 

ire distributed over the country in 

rege intities and sold to consumers in origi 
I iges, just as they are purchased by the 
without any other or further preparation 


mpounding. 


The Medical 
through its Council on Pharmacy and 


Chemistry has adopted the 


American Association 


following 
defin:tion : 


WHAT IS A PATENT OR PROPRIETARY MEDICINE? 


The Commission on Proprietary Medi 


eines of the American Pharmaceutie 
Association proposed the llowing de 
I on 

I Ss widest sens | “ 

’ } YY rey 

| as 

This definition probably states the 
status quo correctly, but if it were a 


cepted as a legal definition the field of 
‘proprietary 
greatly enlarged a1 
medicines’’ greatly restr! ted 


It is, of 


who has studied the situation that most 


course, manilest to any one 


of the so-called proprietary and 


I 
medicines are mixtures of well-k vn 
drugs devised to meet some condition 
which they are claimed to cure or relieve 


The tendency to develop private formulas 


has been accentuated in recent years t 
the point where a pharmacist w! edu 
cated to prepare and compound medicines 
based on official drugs and preparations 
finds himself in a position of great be 
wilderment when he attempts to practic 
his profession in a prescription room 


labeled with new combinations of drugs 


under fanciful names and with 


+} . 
offered 


prescriptions from physicians calling for 
all types of combinations of official and 


unofficial drugs prescribed under names 
assigned to them by manufacturers and 
registered as trade-marks 


In order to avoid duplication of names 
| 


by the manufacturers 











American Drug Manufacturers’ Associa- 
tion maintains a pharmaceutical trade- 
mark bureau with which the members of 
register new names, 
and other 


manufacturers so as to avoid costly litiga 


the association can 
these are made available to 
tion or wasting of time in searching trade 
mark records when it is necessary to coin 
A mere glance at this regis 
headings 

will 


a new name. 
two important 
Digitalis and Ergot, 
‘confusion of tongues’’ that 


ter under 
for example 
indicate the 
prevails in the modern prescription de 
partment when an inventory is taken of 
these preparations and the difficulty met 
by the conscientious pharmacist who tries 
to keep in touch and up to date with this 
field 

The names for Digitalis preparations 
registered with the American Drug 
Manufacturers’ Association follow: Digi- 
ear-dalis, Digicardium, Digidin, Digifol, 
Digifortis, Digiglusin, Digiloid, Digilutea 
Upsher Smith, Diginfuse, Digipit, Digipit 
No. 2, Digipura, Digiquin, Digirex, Digi- 
smith, Digitalex, Digitaligen, Digitalone, 
Digitan, Digitex, Digitol, Digitone, Digi 
tora, Digitos. 

The 


recistered 


Ergot 
American 
follow: 


preparations 
Drug 
Manufacturers’ Association Er- 
graloids, Ergo-Aloe, Ergoapiol, Ergoettes, 
Ergone, Ergonol, Ergophene, Ergophe- 
Ergopit No. 2, Ergo- 
Ergo-Stat, Ergot 


names for 
with the 


nol, Ergopit, 


Ergosekalo, 


Quinine, 


Aseptic, Ergotean; Ergot, Fluid Ex- 
tract, ‘‘Formula of 1874’’: Ergo- 
Thaelin, Ergothesin, Ergotole, Ergo- 


tora, Ergot Potent, Ergotrate, Ergozin, 
Ergo Zine Comp., Erpiol. 

Two recent advertisements of so-called 
tell a_ significant 
Parke, Davis 
and Company are advertising Kapseals 
Ventriculin Iron Vitamin B 
The formula is given as follows: Ventri- 
2 grains, this is the proprietary 


Ergyne, 


ethical proprietaries 
story in a very few words. 
with and 
eulin 
name for Stomach now official in the U. S. 
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Nafero. 
Ammoniui 


P. The ingredient is 
2 grains, Iron 

Citrate Neutral and then there is som: 
Vitamin B, and Vitamin B,. This mix. 
ture 1s ready made and put up in capsules 


next 


this is and 


but in order to identify the capsules a y 
low capsule is used with a black bar 
makes this 
Not on 


by coining a name for the ingredient 


around the center which 


Kapseal rather than a capsule. 


which are common official drugs, but al 
in the manner of dispensing did Par! 
Davis and Company appropriate to its 
right to this formula. A 
pharmacist putting up Dried 
and Iron and Ammonium Citrate Neut: 
with Vitamins supplied in some form 


the exclusive 
Stom: 


a plain gelatin capsule would be a subst 


tuter and guilty of a heinous offense. A 
general merchant selling Kapseals Vent 
‘ulin with Iron and Vitamin B would br 


wholly within his rights under 


pharmacy laws, because undoubted! 
Parke, Davis and Company would el: 
that this is a proprietary preparati 
The 


eine which would he prescribed hy pl VS 


reference here has been to a med 


cians ordinarily, but which will soon b 
come an article of commerce if it is fom 
to be of any value in some special co 
word is passed along fron 
For the 


preseripti 


dition and the 
one patient to another. present 
it will doubtless 
product, but the 


eines of to-day have been prescriptior 


remain a 
common patent med 
products in the past. 

E. R. Squibb and Sons hav 
announced the marketing of Ammoniur 
Mandelate under the name of Mandam« 
The Squibb brand of Ammonium Mand: 


recent 


marked under the name of 


Appareatly it is not su 


late is trade 
Mandamon 


cient to specify ‘‘Squibb’’ in connectir 


t 


with Ammonium Mandelate. The phys 
cian is importuned to prescribe this prod 
uct under the name of Mandamon, an 
henee the pharmacist who 


possesses a 


chemically pure Ammonium Mandelate i 


WHAT IS A PATENT OR PROPRIETARY 


areron would be considered a substi 


sryemeeens tuter if he were to supply this upon a 
iS some aa scription calling for Mandamon 

his mix- 4 If there is to be any control over the 
“apsules 
les a yel 
ck band @ 
s this a . 
Not onl) 
redients 

but als 


of drugs and medicines, a way must 
be found to extend that control over all 
medicines, regardless of the fact that they 

lassified as “‘‘patent or proprietary 
yreparations’’ through the arbitrary use 
f these terms in our pharmacy laws or 
through a conversion of the meaning of 


—* Bea 
1 _— these terms to suit the purposes of manu 
vo Its facturers. 
_. " A good illustration of the further abuse 
on privileges gramted in connection with 
- cutra the sale of patent or proprietary prepa- 
form i ae : IPO Danelle : 
' rations is the insidious development of 
SUDSTI- - . 
dene taking common official drugs and medi- 
nse. A 


nes, changing their formulas slightly, 


Ventr 
‘ould be 
ler the 
ubtedly 
d elain 


aratio} 


giving them faneiful names and palming 


them off as new discoveries to be sold 

thout the restrictions that govern the 
sale of drugs and medicines. A case in 
point is the Citrate of Magnesia situation 

th which many states are confronted 
a med to diee F 
The Crescent Bottling Works of New- 
‘oon bi irk, N. J., 


s found 


, physi 


has been supplying general 
merchants with a _ product labeled 
‘Duke’s Magnesia Citro-Tartrate,’ 
hich upon analysis was found to be a 
none Solution of Citrate of Magnesia approxi- 
rapes mating the U.S. P. formula but somewhat 
| medi deficient in Citrate of Magnesia according 
Tipton to the U.S. P. standard. Under the laws 

New Jersey, Solution Citrate of Mag- 
nesia, being a drug and a medicine, can 
oe be sold only under the supervision of 
damon 1 registered pharmacist. By a slight al- 
Mand teration or adulteration of the U. 8. P. 


ame +i — . ° ° ° 6c . 
:, . | product and giving it the name ‘‘ Duke’s 


ial eor 
i¢ fron 


resent 


ecently 


shorn | Magnesia Citro-Tartrate,’’ the attempt 
hectio s was made to classify this product as a 
phys! } patent or proprietary medicine which 
s prod 5 under the laws of New Jersey, may be sold 
n, and } to any one without supervision. The facts 
‘SSES 4 | in the case were brought before the Court 
‘late 11 | of Chancery of the State of New Jersey 


MEDICINE 


because the 


taken the position that Duke’s Magnesia 


Citro-Tartrate was a medicine and a dr 


and not a patent or proprietary medicin 
within the meaning of the pharmacy act 
regardless of the name whic] ad beer 
appropriated by the manufacturer 

the district courts, merchants who had 
sold the product were penalized when th 
board demonstrated that the produ t sold 


was an adulterated ( 


preparation in a Citrate Magnesia bottle 


but with a fanciful nam The manu 
facturer, considering hims« aggrieved 
because such procedure led to reduction 
of sales, went to the Court of Chance1 

ior the purpose of enjoining the Board of 
Pharmacy from enforeing the pharmacy 
act in accordance with its interpretation 
A temporary injunction was granted, but 
upon final hearing the vice chancellor 
hearing the case held that ‘‘the product 


in question was merely common Citrate 


of Magnesia, a recognized drug prepara 
tion, slightly adulterated and of 


slightly 


less potent character, and hence within 


the prohibitions of Section 2 of the 
pharmacy act.’’ Accordingly, | ted 
t and dismissed 


he preliminary injunction 
the bill 

The manufacturer car 
the Court of Errors and 
is the highest court in the state, and 
court upon reviewing the 
it as Its unanimous opinion 
finding of fact 


evidence, the above 


manifestly right.’’ According! t] 
decree was affirmed 
This indicates clearly that en tl 


subterfuge 


if the 


manufacturers 


nature ¢ 
under the exemptior 
clause of the pharmacy acts is presented 
to the courts in its true light 
fooled. It also indicates that the clauss 


in most pharmacy acts which exen pts sé 


they are not 


ealled patent or proprietary preparations 


— 


from their provisions is not iron-cla 


fact vulnerable if enforcement 


IS in 
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agencies will take the trouble and pains 
to establish the facts 

In the writer’s judgment entirely too 
much has been taken for granted in con- 
nection with this exemption clause. It 
does not seem logical that the courts of the 
United States are willing to give the pat- 
ent medicine manufacturer the benefit of 
every doubt all the time. In most in- 
stances where court decisions have been 
rendered on this subject there has not 
been as much expert testimony and expert 
legal guidance in the presentation of the 
case on the part of those opposing the 
patent and proprietary medicine interests 
as there has been on the part of these 
interests. 

An illustration which might be cited 
is in the field of proprietary disinfectants 
In some states it is unlawful for any one 
to sell poisons except under the super- 
vision of a pharmacist. Manufacturers 
of insecticides and disinfectants contain- 
ing poisons have adopted the simple ex- 
pedient of leaving off the label the word 
‘*Poison’’ in cases where their product iS 
shipped into states requiring sales to be 
made under the supervision of pharma- 
cists. A case in point is the product 
Klenol. First it was supplied in New 
Jersey with a poison label. When the 
company manufacturing this product be- 
came aware of the fact that the New Jer- 
sey law prohibits the sale of poisons 
except under the supervision of pharma- 
cists, the product Klenol appeared with- 
out a poison label. It is the same product 
and the question arises, is it or is it not a 
poison ? 

Our food and drug laws and our 
pharmacy laws are very specific in their 
requirements with regard to the sale of 
drugs and medicines and with regard to 
the manufacture of drugs and medicines. 
As matters stand to-day, the public re- 
eeives ample protection by law where 
such protection is least necessary. In the 
creat field of so-called patent or proprie- 


tary medicines, almost anything goes and 
will continue to go until we correct th 


outworn classification of medicines int 


the present divisions of plain ‘‘ drugs ar 
medicines’’ with revealed formulas ar 
‘“patent or proprietary medicines’’ wit 
secret formulas. Such a classification 


purely in the interest of manufacturer 


relying upon trade-marks and secrecy 
the protection of their business inter 
and contrary to the public interest whi 
demands revealed formulas in open cor 
petition for such types of self-medicat 


as may be considered safe and harmless 


Some years ago the Committee on t! 
Costs of Medical Care expressed itsel{ 
this question in the following word 
‘The manufacture and distribution 
medicines, because of their intimate r« 
tion to the health and welfare of a ¢ 


munity or nation, partake of the natur 


of public utilities. In view of the sh 
ing of control from professional to fina 
cial hands, manifested by recent devel 
ments in the drug industry, the pub 
interest may require ‘regulation’ of t 
industry, through the guarantee of a f: 
return to investors and the limitation 
prices to be charged to consumers.”’ 
The first and most important effort 

this direction should be the elimination 
the arbitrary line of demarcation betwe: 
drugs and medicines and patent or p1 
prietary medicines. The terms ‘‘drug 
and ‘‘medicine’’ encompass anything tl 
might be conceivably prepared or d 
tributed under the classification of pat: 


} 


or proprietary medicines. If we class 
ll remedial agents as drugs and med 


a 
cines under our pharmacy and food a1 
drug laws, the public will receive equ 
protection tn connection with all types 
remedial agents. As soon as we creat 
separate classification, such as patent 
proprietary medicines, whether tl 


terms be synonymous or whether they a! 


civen individual meanings, we are dra 


A 





goes and 
rrect the 
ines int 
rugs and 
ulas and 
1s’? with 
cation is 
‘acturers 
‘recy for 
interests 
st whic} 
en com 
dlicatio 
armless 
P on the 
itself 0! 
words 
ition of 
ate rel; 
r @ com- 
nature 
ie shift 
O fina 
level p 
» publi 
’ of th 
f a fair 
ation « 
ffort 
ation o! 
vet wer 
or pr 
‘drug’ 
ing that 
or dis 
patent 
classi! 
1 med 
od al 
P equa 
ypes 
reate a 
tent or 
thes 
hey ar 
» draw 


a 
4 
: 
i 


¢ an arbitrary line for which there is 


no justification in fact. 


Manufacturers of so-called or 
for 


themselves special privileges under the 


patent 
proprietary medicines have created 
laws of the several states, which consti 
tutes the rankest kind of class legislation 
and which no legislator can justifiably 
approve when he is confronted with the 


; 
S 


We need not 
property rights in patents for chemicals 


deny a manufacturer 
lrugs acquired in a legitimate manner. 
Wen 
exclusive rights for limited periods 


ay even be justified in procuring by 


to manufacturers for new discoveries and 
combinations which are not patentable 

d which contribute to the general wel 
fare and to the progress of medical science 
nd the healing arts. If the government 

the United States and other govern- 
ments throughout the world consider it a 
limit the 
rights of inventors to their re 
spective discoveries, why should these 
grant to 


r and equitable policy to 
lus ve 
who 


same governments those 


appropriate the discoveries and the fruits 


of the labor 


perpetuity? 
Che legitim 
subdivision < 


ts obligation 


mentally the 


other professions whic! 


Its 


care 


s} ould he pro 


to a permanent monopoly on tl 

at } levement{ts of others } r ey 

own scientific achievements 

otherwise 1S to argue in favor 
] ] 

s10n of progress In med a 

an untair mol opoly exists to 


parent to 


hangs largely 


and arbitrary 


legitimate ec 


any 


of other 
ate drug in 
f the n 
S To 


same €@as 


tected. but it is 


unbiased stu 

That this unfai 
upon an out 

classification 


our pharmacy laws has not 


moded and ur 
interest of the 
should be 
attention of 


United States 


; 
‘ | 
ana 


facts 


The 


abo! tion ¢ 


fair classificati 
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» public health and welfare 


. brought pron 


with the proy 
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“MIKES”—A BOTANICAL ENIGMA 


By REGINALD D. FORBES 


WHEN, seventy-five years ago, the green leaves, far above, of its unwilly 


eminent German botanist Frank peered host, or does it, as it were, pay for 

through his microscope at some tiny board by assisting the tree to obta 
club-shaped appendages he had found on’ moisture or plant food from the soil the 
the fine roots of a spruce tree, he started inhabit in common? This sort of tear 
a controversy which has waged furiously work, known as mutual symbiosis, is n 
in the scientific world ever since Be- uncommon in nature and has its m 
cause his studies revealed that these familiar illustration in the plant wor 


appendages were composed of a mantle among the lichens. A lichen is not « 
t a combination of two 


f extremely tenuous mycelia or vegeta- plant, b 
tive strands of a soil-inhabiting fungus fungus and an alga The fungus sup 
covering the smallest roots of the spruce, plies a tough but translucent dwe 


he called them mycorrhiza. The ‘‘myeco’’ for ra, Which alone of the two | 


was Greek for fungus, and the ‘‘rhiza’’ the power to utilize sunlight in t 


was Greek for roots manufacture of enough food from tl 
Years later the term mycorrhiza on _ air to supply both plants. 
the lips of American students of botany, A third possibility is that the mye 


many of whom possessed ‘‘little Latin rhizal fungus plays Dr. Jekyll and M: 
and less Greek,’’ assumed a distinctly Hyde to the higher plant, sometimes 
Hibernian flavor, best interpreted in contributing a fair share to the combina 
print as Mike O’Rhiza. To the modern tion, like a good mutual symbiont, and 
student I believe they are known simply at others taking what it needs with 


as ‘‘mikes.’’ Like the impecunious wag’ giving much in return. 

who ealled banknotes above the denom! ‘*Mikes’’ are not rare. In fact the 
nation of $5.00 ‘‘ Williams,’’ because he ecur almost everywhere. They hay 
was not familiar enough with them to been reported from the roots of hundred 
eall them ‘‘bills,’’ I myself am content f different kinds of woody or perenn 

to eall them mycor-rhiza lants. In the seventy-five years sit 


7 


The controversy, however, has not’ Frank first called them to 


to the attent 
been about pronunciation. The question £ botanists, Germans, Swedes, Amet 
with respect to mycorrhiza which has cans, Australians, Britishers, Japanes 
split the botanical world is whether this have described some form of them 


odd combination of a lower with a higher’ their native lands in over eight hundr« 


plant is harmful or beneficial to the papers seattered through the botani 
higher one Does the mycorrhizal jour als of the world. In the four stat 
fungus, belonging to a lower order of of Pennsylvania, New Jersey, Delawar 


plants incapable of manufacturing their and Maryland investigators from tl 


wn food from air and water, with the Allegheny Forest Experiment Station 
aid of light, and which ordinarily live 1931 found only one woody plant 

on the tissues of plants which have that rather rare (for this region) Cana 
capacity, in this ease also draw its nour- yew—which does not normally be 
ishment from the tree? In other words, mycorrhizae on its roots. No wond 
is this subterranean dweller a parasite, that many botanists have seen them ar 


appropriating food intended for the speculated upon their behavior! Whi 
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PIONEERS IN THE STUDY OF VIRUS 
DISEASES OF PLANTS 


By Dr. MELVILLE T. COOK 
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ft ; ii fill is Ti¢ a Is " ’ 

Cast | Ps a a *‘TO-O?} nH? a | hy rea 

CULISE | probab Irs quite mista 
! SOTLIE pal Cac! ciiseasec, Tree 


il Hits bye celeal ctIsth mshed t 
Sliniiar organistus not related to the 
ease: and, finally, it must be isolated 
cultivation In) suitable nutritive re 
and be ab e to produce the CLISCUSE 
inserted imto healt! Trees rr 
pure euiture ol Some miero-orea 
trees, then the case is closed and tl 
ean he but one verdict 

ar was the camcoverer of thre 
peacl disease and mace studies s 
to those on ellows Ile confin 
the work of horticulturalists who ¢lain 


that this disease could be transmittes 


budding and demonstrated if was } 





transmitted through the soil an { 


ERWIN F. SMITH 


rarely by the seeds 


’ ] t* ra ° Tt? S| | titi OT drrie’ | 
n Kurope Ile contributed mueh_ to i mace a CPanstatl apt F some 0 
our knowledge of the virus diseases of W0Ork 0! Maver which shows the tl 
plants, especially potatoes. In 1908 he oughness of his attack on this proble 
4 , Ht a time when reW VITUS CIS@ASeS We 


started his extensive studies on the ne 
erosis of the phloem tissues of potatoes 
which have explained some of the phe 
: 


nomena of the virus ad 


Isecases On this and 


; 


other important crops. His studies have 


suggested lines ot researe} TO mans stu 
dents of these diseases 

Erwin F. Smith holds a position in 
America ¢ mparable to that ol Maver 1 


Kurope Ile made the early researel 





studies and compiled records on peach 

vellows from the time of its discovery 

down to the time of the publication of his 

report in 1TS8s Ile made studies and 

demonstrated facts ¢o rning its trans 

mission by budding that are accepted a 

this time He was primarily a bacteriol 

vist in the field of plan patl loov and 

was luenced by his studies in su 
lt ! | pp bably by WOPrK I By 

jerinck as shown by this pat wrap | 


The spread Ol vellows from diseased 





buds to healthy STOCKS, WI ce} | have eare 


fully verified, points strongly to some ALBERT F. WOODS 
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THE FAT OF THE LAND +9 


ization is sooner or later to be re eulture) O. E. Baker and H. W. Strong 
e factory phase in which estimated that only about 413.2 m 
be processed or synthesized acres ( the tal land area of the United 
cover in controlled climates and States of 1,903 million acres 

ntrolled conditions of all kinds, proved. But these supported a pop 
suestion. It is one of the intriguing t 
ems of biochemistry to synthesize one for a little unde! ir acres. ‘J 
hydrates from carbon dioxide and however, does not take 
without the agency of living plants population supported bj 


possibly utilize a larger proportion ver the unimproved prairies 


I 
radiant energy of sunlight than cover a vast area st, whe 
en plants do raint st sparse to pern 
problem of determining the sup- dant growth of vegetation \ hw 


ng power of the earth is a difficult repay the expens ulti I a 

At the present time the population in his ** Mankind at t Cross Road 

rth is about 1,800 million and estimates that the im ed ln 
ensity of population is approxi- Increased, W 

; y one person to nineteen acres cientiy pressing, to SVU millon acre 


wever, shows us nothing about The rest of th 103 1 acres not 


real supporting power of the earth, devoted to crops les 360 million 
se actually the density of popula- acres of woodland and forest, 420 
varies greatly and many parts of the tle ranges, 238 of des 
are incapable of supporting any roads 8, rallwa} 
beings. Here in the United dition to a population of 320 n 
the density of population is one WwW! may by somewhat proved met 
xteen acres; in Australia it is only ds be supported on t ultivated land 
to 320 acres. The amount of arabl one man per tw lon res, East 
s variously estimated. Sir George estimates that grazing land will s 
s regards one half of the land area ne Man per one hu 
world as either too rocky or moun population oF four n ns, and 
nous or dry or cold or oeceupied by est and woodland n supp ne n 
ind buildings and eities so that n nity res or seven 1 nina ‘I 
ly sixteen billion acres may be re- capacity of two and one hall aer 
las arable. East estimates only 40 furnish fo 1 and rain ror one pers 
. ‘nt. as arable or about thirteen bil was arrived at by East on the basis 
res. That is tosay, there isenough the intensi\ utul i son 
land to allow each inhabitant of Europea intries. H culated tl 
irth from about seven and one pre-war Germany litivated tw 
acres to nine acres upon which to for each man supported, fF) 2.3 
s food and clothing. This, again, and Belgium 1.7 
t highly enlightening, for a consid ¥ rat 
quant ty of food is taken ft m the 1! I parts I . 
sts, the semi-arid grazing lands and _ verse, as ru 
vaters of the globe These figures 
Here in the United States the density that the mer Japanes 


D ilation is somewhat greater thar ! 
he earth generally In 1918 I ad import 
Book of the Department of Agri xports 
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TABLE I rABLE Ill 





( y \ res per : 
. inhabitants ~ ’ > - 
Canada 229 3 - = 
Arge ina 18.5 = a jo joo fang & 
Russia 1.2 
I ted Sta 8 23 
Ih ir? 2.2 a ” 
Ro ini 18 S 3 14 26.3 10.1 25.6 92.7 
ao ‘ 
| nom : Britain 1.8 27 213.9 
I _ France 16.5 16.8 ] 9 
ily 1.27 4 at : 4 
tr iny 1.1 y ‘ , S . - >? 
China * O76 Ja 226 266 14.2 151.6 
Net) " 06a 
eng nd 0.63 
pp os An er comparison of tl agi 
tural capacity of different parts 
a wt } ] } ] ] + ‘ 
ent ’ ; eal may be made by dividing tl] 
considerable part of t food is taken vane Ae 
from t sea yield principal crops by the 1 
ar } thy try ' hHorpres 
The determination of the relative #4 eountr | figu 
ft} . e 4] P , Great Britain and Germany wer: 
eme) \ I agricuiture of the dul : 

, Ides ; 
lere! intries requires much ealeulat piled by Sir Thomas Middleton on 
ing. One of the best indices is that useq ®Uthor E. H. Starling i 

, ne Nations Q}' | 
In | D al whieh 18 detern n d on the I d - ‘ I ] iJ , 
hie ra y +) ad tates +7 ‘ 
basis the average production of the six Tu United Sta a 
; 1 fro. S sties in i } 
pl y pa ’ ps W at ats. harley rve ti . n ’ j j 
f > rT’ 
corn and potatoes ver a series of vears and a1 r 1925 lable I\ 
y : ] ’ 7 J 
Each crop of each country is weiehted The differ s in the yield d 
in ack rdat é wit 4 D ? entaae of ent ( 1? ries il t 1) expiall | 
acreage devoted to each crop and the sev cours reneral agricuitura 
1 -— ; 2a 1 } 
era ner itawes are the) lded together LICeS, SU iS f SPR ( ind s&s 
The relative productiveness of the farms t0n of t quantity of fer 
of the pr necipal eount! 31S expressed in app I n wate! \ 
Table I] TO y Vi? Yr) ’ ~ 7 " 
P } 
NePSTS ( ? ‘ la al . I ! 
TABLE II ! 
factors ny d, iding 1 
- of land, cost abor, ete., but thes 
H nd 196 ' 
( Rri 177 tors Wl nave I b pass d vel i 
= 169 tim 
] 137 The ficures thus far present 1 si 
‘ q 7 ‘ 
( simpty the pres results iwricult 
\ 1 : ; 
I 1 > pra if ver re areas nad wil 
\ 
120 ‘ 
HH iry 112 degrees I rence ind SKIL I 
Ur | tates % > 
SS peg co applicatio1 same degrt I Ss 
—- o4 and the same efficiency which is ap] 
‘ 75 to larg seale manufacturing | 
Mex 5° Ww u d Ww } if d ibt I su ; I +} y 
ing of much larger harvests per acre t 
In Bulletin 987 of the Department of are represented by the average fig 
Agriculture the relative efficiency of just cited 
agriculture in the several countries may In order, then, to determine the mas 
be seen by the average yields in bushels mum yield of foodstuffs per aert 


per acre of the crops listed in Table III. mecessary to consider some ¢ 
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TABLE IV increased the yield nearly 30 pe cent 


} a , 
Britain many States proau Ss, lat producers, ! | 1 s 
and egg producers it pas y 
8 ] per : 
j= ~ culti Ve rs hy the ipp eat ’ \ ? 
dd. . 04-05 0.7 01° . 
1cre) 300 lbs 660 Ibs 13.80 Ibs delian principles of heredity is wi 
2°0 1100 1 Known 1 eve ry ne 
‘i t St) oO { 4 . 4 ; 9 
Vl 350 5eO 2) eX n lf i( 5s WwW 


negligible 550 t} rrowth of niants ?t . S 
igible - the growth of pla 
_tét be considered a ! 
: — .. Water, nitrates, phosp! s and ] 
ples plant physiology which limit soil , 
cu It is fully x t se are ! 
l ViTy 
’ : . ni ssal substa 
the first place, the plant physiolo 
+ cage: i = +, ay \ re, thy | 
rist and agrobiologist have established : : 
[ Su l Ss gzVpsum I s I ised 


that a particular strain of plants 
produce a definite yield beyond 


! “aig : " sprayed 01 
all the nursing and feeding and H ' 
. . aw Ss ha 
7 ean not push it. It is the same 
a a , mort xuriar 
: nle which we see all about us 
| z p very mir 


inimals here is a limit ¢ 


which can not be surpassed in 


, ra " : Bu nly mpounds v¥ 
ffort The roots of the plants } 
. 1) al] De n any ns 
ereditary qualities will allow 
Ba ’ ‘ | 1? IT eS T | ~ | ’ T 
salts to pass into the plant in cer 
portions, regardless of the pr 
> os . : . ni 5 S . 
ns of those salts in the soil. Corn 
‘ ‘ . pensate for aa 
wheat growing side by side in the ‘ ' 
: the s ; provided v : 
soil have a very different compos aa Re Si ee le 6 
and use very different amounts of - pant : o 
salt and will st p gi wth at a a : 
r season or when they hav ;' : 
l a certain siz eed Hees al on 
productivity of an acre, therefore, .,....0+h ic limited } 
is in the first instanee upon the phat al 
f the seed sown and the stock . ns f 
What can be achieved further in Mm eT « f } } 
s direction is entirely problematical. , 50} ne raw ni 
[ Story f selection of wheat by cTOSS- and Ss supplies ee 
ferent strains and so combining § ¢o nermit s ns 
° °.° . ° . ° I . 
sired qualities of various strains in Another it < :, 
ne is romantic. Asa result of the amount of growt nd t . 
204+ les P . ° . . 
mparatively tew years of exper materials in the s 
¢ the Marquis wheat was selected js that equal additior 
at it became possible to grow that portions of thes bstances do 1 
al over hundreds of thousands of eorrespondingly large amounts of 


s in Canada which hitherto had not’ substance Each successive additior 
I available for this purpose on ac a unit ft Tert lize rand water \ ‘ ‘ S 


the short growing season and _ and less until there is no further 
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the 


give 


half of 


necessary to 


to the 


yield. About 


nutriment 


one 
amount ol 
the maximum yield of a certain type of 
plant will, as a matter of fact, give about 
of the maximum. In other 
takes as much fertilizer to add 


JU per cent. 
words, it 
10 per cent. to a 90 per cent. crop as it 
required to obtain a 90 per cent. crop. 
not to be depleted, there- 
which 


If the soil is 
fore, by the 
eventually find their way to the sea, it is 


removal of crops 
necessary to keep the soil ‘‘filled’’ with 
nitrates, and 
1,115 pounds of nitrogen, 441 pounds of 
potash and 267 pounds of phosphate to 
the acre. The nitrogen may be added by 
the fixation of atmospheric nitrogen by 


potash phosphates, some 


bacteria of several species, one of which 
forms nodules on the roots of the legu- 
this 


rotating crops with leguminous species 


minous plants. It is process of 
introduced periodically which has main 
tained the 


acres over long periods 


nitrogen of the soil on many 
There is a two 
fold necessity for water in the growth of 
plants. Not only does water make up a 
large part of the growing plant, but it 


furnishes the means by which the 


] 
aiso 
salts are transported from the level of the 
roots to the leaves, where they are brought 
the 


tured by the leaves and synthesized into 


into relation with sugars manufac- 
proteins, the most individual and abun- 
dant constituents of the living substance 
itself. In found that in 
order to build up one pound of dry plant 


800 water 


general, it is 


substance, some pounds of 
must be evaporated through the leaves. 
About 3,000 fifteen 


inches over one acre is evaporated during 


tons of water or 


the growing season of a good stand of 


corn. By proper conservation of mois- 


ture, however, some very remarkable 
vields have been achieved with much less 
rainfall than 1932 
there is a record of wheat yield of forty- 
farm in 


four 


fifteen inehes. In 


bushels to the acre on a 
Dakota. 


eight 


North following a series of 





MONTHLY ; 


dry years when the water table was mu 
and the during 

growing season was only 6.63 inches. | 
1927 in a 


Czechoslovy akia 


lowered rainfall 


wheat-growlng contest 
there 
rainfall, 


when were 01 
1,070 far 


an average forty-six bus 


twenty inches of 
produced on 
els of wheat to the 


harvested 87.2 bushels to the acre. 


acre, and one of th 

[It has been ascertained experimenta 
by the successive additions of the vari 
fertilizing until no furt! 
growth is made that the maximum yi 


substances 


of the most effective plants known to 
able to 
pounds of nitrogen per acre. 


are utilize appr ximately 31s 
The qu 
tity of carbon is not apparently thus | 
ited, for plants in which there is a 
percentage of nitrogen are produced 
yn a unit area than tl 


high 


yield of 


larger quantity 
in which there is a percentage 
The 318 pounds 


nitrogen per acre may be termed the p 


nitrogen 
ultimate yield. It is possible that ot 
races of plants may be developed wl 

are able to build up more nitrogen 

It must 

borne in mind also that to obtain the p 
addition 

twice the quantity of water and fertiliz 


this is by no means certain. 


ultimate yield requires the 
necessary to produce 90 per cent. of t! 

[t is only rarely in practice natur 
that water and fertilizer are supplied 
the proper 
like a maximum 


yield 
The 


generally prohibitive, except for lab 


amounts to anytl 


crop expenst 


tory experiments. Experiments hav 
this 


under field conditions which have yi 


been made in country, howe, 
In some cases Crops as abundant as 

obtained in the 
But 


practice of extensive rather than int 


ever been open in 


part of the world because of 

sive cultivation, the average yield of t 
farms of the United States is only al 
12 per cent of the highest yield kn 
In the midst of the 


‘ipal foodstuffs v 


war whe! 


last 





muec! 
, wu 
s. | 
st 

on 


a 


ae a 


ora: 
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Plant 


U. BS. 


mminent, the Bureau of 


Industry carried out a number of experi- 
on a large seale in order to deter- 
mine to what extent the production of 


ments 


1 might be increased most econom)- 


ally of man power and 
of the plots were only one acre in 


machinery. 


extent, but others were as much as eighty 
They were located 

Colorado, 
comparison 


ne hundred acres. 
Washington, California, 
Virginia, Kansas, ete. A 
tween the best yields of the six princi- 
crops with the average for the years 


1927-30 over the whole country and with 
highest known yield in any part of 
world is instruetive (Table V 

TABLE V 
( Average widid’ in Highest 
. _—_ ; known 
the expt 
Whea 14.4 bush. 117 bush. 8 x aver- 122.5 bush 
age 
; 24.1 122.5 n 122.5 
Oats 20.4 183.7 6 245.7 
Rye 12.8 54.4 +4 54.4 
114.9 790 7 1156 
25.5 174 7 225 


‘rom the results of these experiments, 
ind knowing the actual production of 
these erops in 1927-30, it is obvious that 

same yield might have been obtained 

m the following acreages: wheat, 5.26 
million, barley 2.29, oats 5.20, rye 0.87, 
potatoes 0.30, corn 9.16 and sugar beets 
0.2] This 
Ss an area somewhat less than that of all 
the farms in the state of Colorado alone. 


, a total of 23.29 million acres. 


But as no allowance has been made for 
accidents from insect plagues or plant 
diseases or vagaries of weather some mar- 
rin of safety should be provided for. If 
3U per cent. is allowed for these inroads, 
icreage is inereased to 33.2 millions 
which is less than the total area 

all the farms in the state of Kansas. 
‘his inereased intensity of agriculture 
would, naturally, bring about a great 
reduction in the number of farmers and 
i great deflation of farm values with cor- 


acres, 


respondingly great social and economic 
repercussions. These figures, however, 
give some hint of what may be expected 


from the more general application of 
thoroughly scientific agricultural meth 
ods 

As indicated above, the 
and sugar is much greater than 
that of protein. 
of the 
that the per-ultimate yield « 


starch 
Only about 15 per cent 


protein molecule is nitrogen, so 


f 318 pounds 


of nitrogen per acre represents about 


2,200 pounds of while in a corn 


lated 


protein, 
crop 2,200 p yunds of protein 1S assoc 


with over 9,300 pounds of carbohydrate 
in the seeds, stalks and leaves. An acre 
of potatoes yielding the maximum in the 
Bureau of Plant Industry experiment 


cited ab ve, 790 bushels pr Wuces 6 542 
the form of 
ld ‘ 


unds a year 


pounds earbohydrate in 


starch; the maximum jy 
from sugar cane is 20,000 p 
The highest yie 
from the 


periment mentioned above is about 


] ; ; 
ld of protein 


maximum corn crop in the ex 


pounds, but less than 800 pounds are 
digestible because of the fact that it is 
largely surrounded by indigestible cell 
walls of cellulose. A maximum crop of 
onions, 40,000 pounds tf rere n 
tains 760 pounds of protein, and as will 
be apparent presently when we look into 


the requirements of a man for a year eat 
| ‘ 


ing approximately the kinds 


which he is accustomed to in the 


States and making due allowance for 
variety of food, the adequate supply of 
the vitamins, etec., the problem of provid 
ing protein becomes more difficult. It is 
necessary to provide an abundance of 


nitrogenous food for the d 
} 


mals which furnish man with meat 


milk and eggs. These are exceedingly 
important sources of the proteins which 
man consumes and, as will be seen later 
require a large area 


for their production 


There are several ways by which it 1s 


‘rease the amount I pr 


possible to i 
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tein produced by an acre. First, the The use of ensilage by the dairy farm: 
growing period may be shortened so that is simply the practical application of 


several crops might be raised in place of principle. In one experiment on a m 


one. This is hardly practicable, however, western farm, wheat was planted during 
because it entails raising the plants in an’ the second half of August and clip) 
artificially controlled illumination and from eighteen to thirty-one days 


artificial climate with high temperature Just before the stalks shows | **jo1nt 


during the winter months. It has only On the best soil from 1,000 to 2, 
recently been discovered that the length pounds of dry hay testing 30—40 per cent 


of day has an important effect upon the protein wert obtained from an acer‘ 


maturing of a variety of plants. In one this rate, the same planting may 


experiment rep rted in the Year Book of clippe d several times before freezing al 


the Department of Agriculture for 1920, again several times in the spring. U 
soybeans, which are an excellent fodder May 15 the wheat was plowed under ar 


for eattle, were germinated on May 17 _ the field was planted in Sudan grass a1 
and kept in a dark greenhouse except for yielded one ton of dry matter every 
seven hours daily, when the plants were days until wheat-planting time. T 
moved out of doors. These plants blos total yield for the year by this treatmen 
somed in 26 instead of 110 days, as did was 7 tons of wheat and Sudan hay ¢ 
the controls. It is in this way possible taining 4,000 pounds of protein per a 
to get the fruit in a much shorter time Obviously this method of culture | 
than normal and so telescope the sueces- great significance from the point of vy 
Sive crops, as it were. of the dairy man and stock raiser, for t 
A more practical device depends upon seven tons of hay, reckoning only 13 | 
the fact that the absorption of nitrates cent. digestible protein and 663 per cent 
and the building up of protein does not digestible carbohydrate, is the equival 
go on at a uniform rate during the entire of 233 bushels of wheat or 250 bushels 
life history of the plant. Much more _ corn, about five times the nutritive va 


than half of the nitrogen is taken up in of ordinary corn and wheat land cropp: 


the first half of the growth period. but once a year. 


Later, while the carbohydrate is being There is still one other way by wh 
increased and the plant may be inereas-_ the yield of protein from an acre may 
ing its dry weight considerably, the pro- increased, although this may not be « 


tein is simply shifted from one part to tirely practical with the present tech 
another. As the seeds ripen there is a cal arrangements. The microscopi 
great concentration of protein from the colorless plants like the yeasts are ¢ 
leaves in the seeds. We may not find the posed of protein to the extent of 50 | 
traditional menu of Nebuchadnezzar cent., which they synthesize from ear! 
practical for ourselves, but by feeding to hydrates and nitrates or ammonium salt 
eattle the partly grown products of the By growing yeast in solutions of sug 
soil it is possible to inerease the potential to which nitrates are added a very r 
yield of protein during one season sev- protein food to supplement fodder 
eral fold. Instead of reaping the golden possible. In this way one pound of sug 
grain it is more economical from the may produce one half pound of yeas 
point of view of the production of pro Thus a pound of sugar may give risé 
tein to keep the grain fields closely one fourth pound of protein in the f 
cropped like a well-kept lawn, the clip- of yeast. In addition aleohol is pr 
pings being cured and fed to the cattle. duced, which has a high commercial val 
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we AEs. 


enough for 


( 


ts wn 





THE 


There are strains of 


L- 
Sane. 


ine which have recently been bred 


yield, according to Dr. William 
r, of the Boyce Thompson Insti 
fifteen tons of sugar to the acre or 

the action of yeast three and 


\ 


lime 


00,000 ealories, 
ids 
1.200 ealories might be obtained from 
| 
tein and energy requirements for the 
r would t 
0.039 acres or about twenty-five per- 


; 


efore synthesized to the ac 
Lay 


ents 139.500 ealories. 


7° 


il i t 


irth tons of protein 

an of 

pounds of protein, this would fur- 
The 

ng period for the cane, however, 1s 

than twelve 


annual consumption 


wing 


ninety-three men 


en months rather 


ths. so that the number of men which 


ive on this protein would have to 


reduced to about s xty-two or 39.680 


square mile. In addition to eighty 
ls of protein, however, a man must 
food 
d 851,200 ealories per year, for an 


sufficient non-nitrogenous 


ple energy requirement for a year 1s 


which the eighty 
148,800. The 


Ol 


of protein yield 


younds of dry earbohydrate. The 
hus be obtained for one man 


» the 


acre 


But this heavy yield of potential en- 
rgy from an acre planted in sugar-cane 


fifteen tons of sugar does not tell 
whole story of what the sugar-cane 


up, for there is also a 
the extraction of the sugar 
of 


tons 


ly builds 
le alter 


} tons cellulose. Twenty and 
of carbohydrate are 
in the 


eycle of 540 days or 75 pounds 


tenths 
re, 
ng 
This amount of plant tissue rep 

It has been eal 

ed that on the 40th parallel of north 
ide between May and October the 
energy reaching the earth is 30 x 10 
s, so that this plant is utilizing less 
a third of 1 per cent. of the solar 
not a highly efficient engine. The 


of course, a 


ry, 
and sugar is, 
y impractical sort of diet. While 


I veast 
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LAND 


Starvation mig be ay 
ime on this limited 

me a revulsio1 IDI 
ligestive distur! . 
lisorders. The d 
val ety na bu K il 
The probiem ¢ add 
vitamins and bulk w 
the diet Satistactory 
period is by no m 
notewo!l ny nat a Ww 
Corne experime! < 
slau ered two sheep 
real enti \ ! 
Cassell cCeliu Sf . l 
Salts, t 1S, OT ds 
concentrated and | 
SING i¢ blade 0 ~ 
ad_ be eaten b 
were apparently i 
he 1 On 

It may not Db n 
dining to the 1 
cated in Ss program 
would subi t su 
ekling the palate 
only by the psyel og 
proper conditioning 
hood or infancy w 
healthy and happy as 
were fed entirely on s 
essed ds. Ineiden 
a good de: 

p ssed food even 1 
| J Cane sug 

sein products, mill 

we corn oil. eott 
nothing of flour itse 
bh an prepara ns W 
vertised and attract 

| ¢ mbat ( nst | 
artificial foods to wl 
become thoroughly a 
W we are inordinat 
five persons supporte 
ground with a very sm 

ratory or factory spa 





of the accessories of the diet 


may not be 
distant a dream, after all 
In order ti this discussion from 


the realm of the the 


) remove 
retical but by no 
means impossible, let us look at this mat 
ter of human diet from the point of view 


food habits. As 


already indicated, eighty pounds of pro 


of our more normal 


tein a year and approximately one mil 
needed by an 
hard 
one half the calories should come 
foods, 


milk and dairy products, vegetables with 


lion calories are average 


person not engaged In labor. 


Ab ut 
from the 


so-called ‘protective”’ 


their salts and vitamins, fruits, eggs and 
meat. The different proteins which may 
be isolated from the naturally occurring 
foods vary greatly in their ability to pro 


mote growth and supply the wear and 


tear of the adult body It is for this 
reason that a variety of foods becomes 
a practical necessity, unless the kind of 


Fats 
of certain kinds have to be supplied, not 


protein is very carefully selected 


nly to regulate the digestive processes 


which are adapted to a certain amount 
of fat, 


vitamins which oceur only in association 


but also to supply certain of the 


with them 
Those ot 
deal of thought to our diet and who eat 


us who do not give a great 


what is set before us and take it all in 
the round of daily activities to eat three 
times a day, may not have a very clear 
idea of just what we consume in the way 
of foods purchased and grown on the 
farm. Some months ago there was pub 
Circular 296 of the U. S. De 
liberal diet 


which was supposed to furnish an abun 


lished in 
partment of Agriculture a 
dance of the varieties of protein and the 
for the 
of health for one man fora year 


maintenance 
It calls 
for 1,874 pounds of food, including 77.6 


Vitamins necessary 


pounds of protein and has a ealorifie 


1.054.000 ealories or 3.4 ounces 
3 000 


value of 


and ealories a day 


of protein 


Table VI) 
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TABLE VI 


YEAR’Ss Foop ror ONE MAN 
, Aa 
Foodstuff Pounds ae ~ ( 

Cereals 100 13.8 167 
Milk 700 23 27 
Potatoes 129 o.0 10) 
Root vegetables i a 1D,7 
Beans, corn, et« bb 1.58 16 
Leafy vegetables 142 =.5Y ] 
Tomatoes and 

rous fruits 110 vo 12 
Fruits ... 292 1.67 69 
Butter 35 5 126 
Lard and other 

fats 15 00 6. 
Sugar ia) 00 RI 
Molasses 15 6 1 
Meat .... 149 22.39 1t4 
Eggs i) > 2s 
Fowl 18 yi 

Tota 1874 77.59 1,053,625 


That this is a liberal diet is borne « 
by the extensive experiments carried 0 
Wesleyan 


lor example, he found a group of Jap 


by Atwater in Universit: 
nese students consumed each sixty-sev 
pounds of proteins in a year and 855,19 
calories. A German physician consum: 
90.4 pounds of protein for the year ar 
1,008,130 ealories: American college st 


dents at student boarding houses co 
sumed only seventy-two pounds of pr 
tein and 1,250,000 ealories. 

The the 


which these various foods may be grow 


ealeulation of areas up 
is very simple mathematically, althoug 
the obtaining of the data 
rather difficult 

Let us consider the area necessary 


necessary 


produce the dairy products and me 
Figures from the book of E. H. Starling 
‘*Feeding the Nations’’ (p. 85) show tl 
in German agriculture before the wa 
one acre was sufficient for the producti 
of 560 pounds of milk so that the 70 
pounds could be produced on 1.26 acres 
On the basis of twelve poands of catt! 
feed for the production of one pound 
meat or milk and assuming the maximur 
production of feed of the experiments 
the Bureau of Plant Industry referr 
to above, the same area is required 

one of the most 


Butter is expensi\ 
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but one which is quite important this requires only 0.017 acres ‘he 129 
; " balanced diet. As one pound pounds of potatoes can be raised on an 
5 butter is 85 per cent. fat and average area of 0.003 acres. sil 
4 tains 4 per cent. fat, 1t requires yields are 790 bushels or 47,400 pound 
: 21.25 pounds of milk to make a It is more difficult to arrive at an est 
i butter and 255 pounds of dry mate of the area necessary 1 ipply t 

yield 1 pound of butter. To 292 pounds of fruit called for in t 

i luce thirty-five pounds of butter According to figures obtained from 1 
fore requires 8,925 pounds of teed Bureau of Agricultural Economies of t 


dder has the richness of corn U.S. Department of Agriculture a good 





° ax this n be raised on about .83 acres yield of apples under favorable condi 

t+ ' rest of the fats may be reckoned as _ tions is 36,000 pounds per acre, so that 

454 bY lucts of the pork and other meats the 292 pounds of fruit might be obtained 

533 ; are consumed and so would not from .008 acres 

3,625 ¢ ré additional acreage to produce Vegetables. whic make ip about . 
n is not quite as economical a pro- = fifth of the diet in actual weight. may. for 


human food as are the eattle - f P , 


oul ‘ >= the sake L SIMPplieiry be eonsidered Aas 


O Probably the higher body temperature made up entirely of tomatoes, wi have 

sit smaller size of the fowl with a 4 mposition which is not far from tl 
ircve Sl “tf; ce Ci . ore ¢ P > } 

ipa y larg urta cause more of the average of the more mmon vegetables 


be consumed at the same time 


. " . . e t I 
195 that a unit of growth or food products 10,000 pounds of tomatoes have been 
med ng made. It takes —— fourteen = raised on an acre in the United States 
‘hicken feed to make a poun ha 22 

al ——e ed or S| d the 331 pounds consumed by a man in a 
te For the sake of impli ty, 1 wear eauld be avewn on O00808 acres 

KOn upon the use ot wheat as the ’ . 
Ol * ‘ l‘orty-five pounds of sugar and fifteer 
e F the hens, 630 pounds of wheat , 
I : : . pounds Of molasses may Dt tained tron 

be raised to produce the forty-five - , 

either sugar-cane or sugar-beets Phe 


pounds of eves; 0.11 acres will suffice for 
pO} . . > rormer 1s more pre ductive but ean n 
. he eighteen p uunds of poultry 


WI a ° be grown where t e 1s dal t 
” led in the diet requires an addi sis ines iin mallets dik tenalitienns Mon ae 
nal .045 aeres — ee 
U indred and forty-nine pounds of ing farm m the tatitud i U1 I 
t is that of young animals, are ‘@'@S We sha btalr ees 
ail l at an expenditure of 1,788 beets Sugar-beets contaming 1) pet 
ot is of dry fodder. The flesh of steers °°™! Rees al . y be grown to t extent 
oa ts much more in the way of fodder to f 42 tons to th \ ig! 
- luce, for after growth is attained the ™ lasses is a by-product fr S 
- mal continues to feed without further mee. n of the s ‘ee , in 
a0 ise in weight. If this fodder is rep plieity it may be added to t sugar as 
a 1 by corn and corn stalks pro- /! 1 requ red additional acreage to pro 
ty | at the maximum American rate of ue The sixty pounds of s 
174 bushels to the acre, it can be produced be grown on 0.0005 aeré 
, ).09 acres Combining the areas required for thi 
< 100 pounds of cereal grains eaten differer ms t we find that 
- the year may be regarded as 5.850 a total f a little less than 2.4 aers Is 
ru 


ds of wheat and may be had from necessary for the support of one man for 


‘re which has yielded 117 bushels; a year if the highest yields known in the ‘ 
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United States are obtained. Although 
the idea may be advanced that this does 
not allow sufficient margin of safety and 
that the figure is therefore misleading, it 
may be replied that the large area re 
quired for dairy products—2.09 acres 
is Obtained on the estimate that it re 
quires twelve pounds of fodder to pro- 
duce one pound of milk. This is simply 
an average and does not represent the 
maximum yields of selected herds. Asa 
matter of fact the best milk and fat pro- 
ducers as a result of selection can produce 
about double the quantity of milk and fat 
0 that the dairy products would require 
nly half the area allowed in the above 
‘alculation and the entire acreage would 
then come to one and a third acres. So, 
too, the best swine gain one pound for 
every three pounds of food eaten, and as 
the dressed pork with the lard is approx! 
mately 60 per cent. of the live weight, it 
would take only five pounds of fodder to 
produce one pound of human food. 
The social and economic consequences 
this shrinkage of farm land are ex 
tremely far reaching. Part of the pres 
ent plight of the farmer whose skill is 
insufficient to achieve the best results and 
whose products can not be economically 
distributed is tied up with the increasing 


efficiency of farms and the increasing 


capacity of man to produce food from t 


ground. 

The displacement of the draught 
mals by the tractor has not only n 
unnecessary the product of 30 mi 
acres of farm land formerly needed 


energizing farm animals but has mad 


possible for one man to cultivate a va 


larger farm. As gasoline and oil 


are drained more and more, the fan 


may be called upon to devote more of 
energy to raising sugar or other © 
from which a fuel like aleohol may b« 
tained to run his tractors, which w 

renewed year after year by the grac 
the sun Before the farm land 

shrunken to the extent that has been ii 
cated in the reduction of farm area n 
sary to feed a man, it seems highly p 


able that the cellulose of plants wil 


used more and more in the arts to ta 


the place of building materials, plast 


; 
el 


e., so that the farmer may be ca 
upon to grow new crops which \ 
materials that will not be used for f 
It seems very evident that because of 
technical advance of agriculture the f 
must become more of a large-seal: 

ductive unit in which a degree of 
ciency comparable to that of well-n 
aged manufacturing plants will be 


aim. 


reser 
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COMMENTS ON CURRENT SCIENCE 


By SCIENCE SERVICE 


WASHINGTON, D 


BEGINNING OF ENGLAND'S GREAT 
SCIENCE BODY 


On these cooler fall days, when the man 
e family trudges down the cellar to 
the furnace, it is an interesting 
tiation to turn back time some three 
turies and consider what might have 
he fate ol the 


lay had had good heating plants 


1 science if homes 


uuld have made houses cheery 
n which to stay evenings 

\s it was in the 1640’s, private homes 

poorly built, 


In contrast the 


for the most part, 


fortable and cold. 
rns were the places of warmth and 

Thus in the snappy fall of 1645 
that a group of diners 
at the Bullhead 


Cheapside, London, to discuss and 


strange 
d meet regularly 
riment in natural philosophy 
’. S. Slichter, of the Uni 
told the 
America, it 


itessor ( 
of Wisconsin, recently 
Mathematical Association of 
: this group—cealled by Boyle the ‘‘ In 
» College’’—that in 1660 organized 
‘Visible College,’’ 
became the Royal Society of Lon 
the Natural 
Knowledge 


Universities and colleges there were in 


which within two 


Improvement ol 


England of that time, but science got 
british start through the Royal So 
and not 


ive, where 


through Oxford or Cam 
Aristotle the 


) ophies were safely, and all too con 


and seven 


edly, entrenched. 
No } 


were the new Royal Society mem 


de bound, long-bearded academ!l 


ly Among the founders was a chem- 
a physicist, a bishop, two peers and 
Robert Boyle, Robert Hooke and 
Christopher Wren were names on the 
final roster. It published Sir Isaac 
Newton’s famed ‘‘Principia.’’ On the 


Watson 
t D. Pe 


Mar Mt 


Davis, director, Frank Thone, Rob 
itter, Jane Stafford, Emily C. Davis and 
Van de Water, staff writers. 


title page can be found ‘‘Samuel Pep 
President Roval 


Yes, the 


versatile Samue 


indeed president of the R 

in 1684. This shows the Royal So 

ciety’s broad membership whose art 
vranted on July 15, 1662, by 

decree—is considered one of the greates 

events in British history 


FEDERAL SURVEY OF SCIENCE 
RESOURCES 


The science resources of the nation 
coming under the scrutiny of a group 
experts rallied by the National R 
Committee, Just as other authorities ha 
conducted inquiries into tech 


trends, population, minerals, p1 t 
and consumption, land, water and pub 
works 

Hlere we have working for the nati 
a ‘‘brain trust’’ worthy of the name, 1 
only because its members are compet 
producers of arranged tf and 


but because they are engaged in b 
printing what may be our future 

The planners view) our ence rr 
sources work under a commiutté f nine 
appon ted three eac! DY the Nat 
Aca lemy ol Scrences the At 
Council of Edueation he § 
Science Research Coun Thus boun 
daries between the physical and natur 
sciences, the social sciences and ed 
tion, which are man-made but neverth 
less rea are in part era I 


A study of ‘‘federal relation 


search’’ is being conducted on behalf 
the Selience Commiutter b a sma 1 
directed by Dr. Stuart A. Rie na 
man of the U. S. Central Stat 
Board. The inquiries and pra 


sults of the now-extinct Science Advis 
Board of 1933 


There 1s more accent 


vintage will be reme 


bered 


cial consequences in the present inquirie 
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and less consideration of the ‘‘pure’’ re- 
search so disdainful and yet so fruitful 
of our industrial revolutions. 

The technological trends report of 
some months ago emphasized the extra- 
ordinary ability of the American people 
to invent new ways of doing things and 
to adopt mass production methods for 
putting new inventions into use. Soon 
to appear is a National Resources Com- 
mittee report on population problems, 
directed by Dr. Frank Lorimer. It will 
consider whether we are conserving our 
human resources, how many people this 
land will have in 20, 50 or 100 years 
and what kind of people 


NEW TOOL FOR BIOLOGICAL 
RESEARCH 

Scientists are just beginning to talk 
about it, but there is good reason to be 
lieve that one of these days the science 
of biology will be supplied with a new 
tool of discovery by its sister science of 
physics. The tool would be the bombard- 
ing of biological specimens with streams 
of swift-flying electrons and the observa 
tion of the pattern created by the elec- 
trons as they bounce back 

This technique—known technically as 
electron diffraction—has already been 
used by the phy sicists to study the crys- 
tal structure at the surface of metals and 
other solid erystals. To Drs. L. H. Ger- 
mer and ©. J. Davisson, of the Bell 
Telephone Laboratories, go the eredit for 
the initial experiment in 1927. 

Virtue of the electron diffraction 
method is that it permits studies on very 
thin films, which may be only a single 
molecule thick. Such films have impor- 
tance in biology. While the diffraction 
of x rays allows scientists to study large 
chunks of matter, the x-ray method falls 
down completely for very thin films of 
molecular thickness. And it is just at 
this point that the method of electron 
diffraction steps in and earries the 
burden. 

The technical difficulties of using this 
possible new tool are mainly two; the 
difficulty of interpreting the results for 


the complex things which are comn 
place in biology but rare in physics, a 
the difficulty of mounting the biolog 
samples in the necessary apparatus. ( 
this last point the trouble is that 
operations must be carried out in a 
uum, and there is always the questio1 
whether biological material remains 
changed in a vacuum. 

It has been suggested that the biol 
cal samples might be frozen at liquid 
temperatures and quickly inserted in t 
apparatus, but this presents additior 


; 


complications which are typical of 
difficulties that must be overcome. 


MARS AN ARID PLANET 


It was once the fashion to suggest t! 
the ever-curious marks on the pla 
Mars were due to some human-! 
agency; a race of Martian men who | 
constructed gigantic ditches or ear 
Then when the markings were found 
change with the Martian seasons the 
pothesis was brought forward that 
markings were, perhaps, plant grov 
and other vegetation. 

But even this last suggestion that 
eanals on Mars were merely g! 


straight stretches of plant growth (poss 
bly like the Mid-western shelter be 


may be a century hence) has had 
difticulties 

One of the most recent of tl 
troubles comes from the great Mt. W 


son Observatory of the Carnegie Instit 
tion of Washington, where it has be 
found, from a study of the light sp: 


trum of Mars, that the ruddy planet 
little, if any, water vapor present in 
atmosphere, at least in the equator 
region where the observations we 
made. An outside limit for water vaj 
in Mars’ air would be about 5 per ce 
of that present in the earth’s atn 
phere 

The first months of 1937 saw 


planet Mars come to one of its nea! 


approaches to the earth. Astronomers 
at Mt. Wilson decided to use the great 


100-inch diameter telescope and spec 
photographie plates to test, again, 


— * 


Ow 
i ; 
rl 
IOSS 


ate? 5 
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the presence of water vapor 
Walter S. Adams 


Dunham, Jr., slowly 


\] irs Director 
Dr. Theodore 
huge telescope in the direc 


} 


the earth’s companion planet and 
x hours allowed the faint light to 
eir photographic plates 


crowt! 


for the plant 
esis of the origin of Mars’ 


rtunately 
canals, 

The 
of the dilemma, how 


Martian 


cactus 


any water vapor was found 
way out 
uld be to 
ts consist of 
ls but little 


have the 


some torm ol 
water and could live 


region corresponding to 


BRAIN WAVES HAVE AN UNKNOWN 
DESTINATION 


human brain is constantly beating 


rhythm of brain waves. In its own 


“i COCE 


» the seat of man’s intel- 


is tirelessly sending signals 


Where do they go? What happens to 

That is the question raised by 

rn psychological research The 

sed to be thought of as a sort of 

ie exchange where messages sent 

the body "s outposts, the eves, 

mouth, nose and fingers, are con- 

with the muscles they direct 

Now it is known that the brain is more 

essage center. It is also a reser- 

energy—a starting point for 

taneous activity. 

brain waves are the electrical ac- 

nents of this physiological ac 

having its first beginnings in the 

itself. But we are used to think- 

electrical impulses as traveling 

Signals are not ouly sent out but usually 

ved Messages have a destina 

is well as a point of origin. What 

he destination of the brain’s mes 
No one knows 

ests were recently made at the Uni- 


; 


lowa to find out whether they 
the outer limits of the nervous 

Similar electrical rhythms had 
bserved in the finger-tips. It oe- 
that this 


the brain 


to the Iowa scientists 


be a reverberation of 


waves 


OF 


iward Travis and Charles N. ( 


tests were made 

Alt! igh the ir ;uel ‘ I 
tip waves are pra | l I i 
those the bra li Waves the | » 
not correspond some or the subd 
had large and regular, while others 
small and irregular brain wi 
finger-tip waves do 1 w t 
waves in this respect. The bi va 
might be imterrupted or cha) 
any rrespol I I ] l I 
tip ry} tT} T) ’ t ‘ } 
The secret of the bi at 
remains uns i 


ANIMALS OF COOLER REGIONS 
LARGER THAN WARM- 
LAND KIN 


the direction of Drs. Le 


SS . vy prov , 
CoO vat ) TI j or 
are Ol e WI ( 1 I I ‘ ng 
at low levels and fai } 
opinion, usually held is rega 
human beings, is ex t 
animals as remote from } b 
insects, in studies 1 by P 
Theodosius Dobzhans ( 
nia Institute of Te 

Professor Dobzhanskvy bass $ col 
SIONS both Ol ST 
lected in the field ar vtl 
a number of differe: 
in the laboratory 

Races of mammals 
regions, although t may | 
eral rger, have s er b 
dages (tails, legs, ears in ! s 1 
Sa Tie spe 1eS rs ! CT re 
Amo) birds the sam t 
relative lengths of bea $s and 
Races of mammals and birds 

ertebdrates ing ( I ~ 
larger in | e than 1 
spe S } \ eT ~ 
tain countries races I 
ions irgel n tl 

r essor Dobzhans! ! 
pating butterflies from Central | 
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to both cold and heat The heated pupae 
butterflies 
those of the same species found in Syria 
Mediterranean the 
chilled ones produced insects more like 
those of 

The experimenter points out a possible 


developed into resembling 


and other areas ; 


northern Scandinavia 


usefulness in these 


eold 


tails are 


phe- 


phy siological 


countries short ears, 


nomena In 


legs and an advantage because 


they radiate less heat; In warm coun 


tries such economy is not so Imperative. 
The larger body size, on the other hand, 
is correlated with a relatively smaller 


body 


economy 


surface—again effecting an energy 


DEER, LIKE HUMAN BEINGS, 
THRIVE ON VARIED DIET 
Deer, like 
best when they get a variety of things to 
eat 
problem of possibly harmful monotony 


in diet 


ourselves, seem to thrive 


Again like ourselves, they face the 


most acutely in winter, when the 


IV ol erreenis 


iffered by the wood- 
lands is at its lowest 

In an effort to learn the absolute mini- 
mum on whieh deer can survive in win 
ter, L. A the 


Department of Conservation, kept a con- 


Davenport, of Michigan 


the animals in sep 


His econ 


siderable number of 


arate feeding pens last winter 


trol group received ‘‘browse’’ of varied 
types—abundance of white eedar and 
other evergreens and plenty of bud- 
bearing twigs of broadleaved trees like 


oak and maple. Deer in the other pens 


got only one kind of browse for each 
experimental group Qne group re- 
ceived only white cedar, another oak, 
another maple, and so on 

The animals on a single-ration diet 
fared poorly. They all lost weight, and 


control 
the 


died 


cliet. on 


them 
mixed 


some ol 


group 

given the contrary, 

throve as well as they would have in the 

open woods 

Mr. Davenport’s experiments show the 
; 


f white cedar or 


great importance 
arbor vitae as winter browse for deer, at 


The 


made 


least in this part of the country 


deer having free choice of diet 
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white cedar about SO or RH per cent 
their total feeding, 
ture of hardwood buds. 


and the rest a n 
And the gr 
fed on white cedar and nothing else 
along decidedly better than any of 
other deer kept on the other ‘‘ monot 
rations.’”’ 

It would that 
type 


appear therefore 
the Michigan 

winter ‘‘ 
other 


for deer of 


act 
leas 


forest, white cedar is 


and potatoes,’ while brows 


salad 


NUTRITION, VITAMINS AND NOB! 
PRIZE AWARDS 


‘wo Nobel one in chemist 


prizes, 
1 


and med 
for 


physiology 
irded this 


related to nutrition and part 


year 


rene 
closely 


larly for vitamin studies. Few of 


Nobel awards have been made i 
field 

The firs time the Nobel pri 
mitt re enized any ol the ser 
work on problems of human nut! 
was in 1928, when Dr. Adolf Wi 


of Gottingen, Germany, received 


chemistry award for his part in res¢ 


showing that ultra-violet light, eit! 
sunlight or artificially produced, 
act Se UW ‘hemical, ergosterol! 
confer on it rickets-preventing or 


tive properties The large numl 


irradiated to make 


substances now 

potent sources of the antirachitic 

min D resulted from such researc] 
Even more fundamental vitamu 

seal won the 1929 award in med 

for Professor Christian Eijkman, | 


versity of Utrecht, Holland, and 
Frederick Gowland Hopkins, Univer 
of Cambridge, England. Professor E 
man was the first man to produ 


ce eX! 


mentally a disease of diet origin 


ary 


a result of his work, lack of vitan 
the cause of beri-! 


Professor H 


was shown to be 


serious nerve disease 


kins was first to show that animals 


cluding man, can not live, grow and 
a diet of fats, proteins 
The extra \ 


substances we now know as the vital 


produce on 


earbohydrates alone 


cent 


a mi) 


e er 
else 9 
of T 


motor 


hat, 
type 





= This year the chemistry award was 
‘ red by Professor Paul Karrer, Uni- 
sity of Zurich, Switzerland, and Pro- 
essor W. N. Haworth, Birmingham Uni- 
rsity. England. The award in physi- 
“and medicine went to Professor 
Albert von Szent-Gyérgyi, Francis Jo- 
iversity, Hungary. The first 





nvestigated the complex chemical 
mposition of vitamins A, B and C 
Professor Karrer worked out the for- 
™ mulas for vitamins A and B Professor 
Haworth and Professor Szent-Gyorgy1 





st d the anti-secorbutie vitamin C 


TWO NEW TREATMENTS AND TWO 
NEW DANGERS 

new and spectacularly successful 

treating disease have recently 

on the scene. With them, un 

rtunately, have also come two new 

rs to health and life. The two new 

ts are insulin shock for one wide 

. mental disease, and sulfanilamide 

wing number of infections or 


seases. The danger is in the mis 


‘areiess use of these new treat 


leaths of more than 80 persons 
a so-called elixir of sulfanila 
which contained a poison besides 
rative drug, has tragically empha 
danger inherent in this and 
new potent remedies. There is no 
tee that another similar tragedy 
t oceur. The elixir deaths oe 
because the manufacturer and his 
st did not take the trouble to learn, 
v consulting scientific literature 
aking animal tests, the effect of 
tl ne glycol on the body They 
found it would dissolve enough 
lamide so that two teaspoonfuls 
ontain a useful dose of the latter 
] 
Viethylene glycol, presumably, will not 
d again in such a remedy. But 
sicians predict that manufacturers 
market other sulfanilamide remedies 
h they will claim are better than 
riginal sulfanilamide itself. These 


» may or may not be dangerous, may or 


I 


nay 
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tt be better than su 


Unless carefully tested on ar 


potential danger WwW 


l 


intil 


peated 


The 


treatment 


S 


| 
I 


ie elixir tragedy is, perhaps 


danger to life in ins 


ean only be averte 


tant wal htu necsc ot the 

‘Constant’’ here means wat 
atient every minut terally 
las recovered fr tl s} 
hazat i s treatment car bh 

I 1 hospita Yet ther 
eady been reports of its bei 
he pacie ts at \ } 

es 


THI 


‘WwW 


YT \ 

; 
quest 
lal 

‘ 
Ss} ‘ 
VW rid 
are ~ 


” 

Do 

i¢ 
ye 

WW 

, 

re 

| ~ 

1 


PLAGUE OF MALNUTRITION 


f lo we eat « l 
That is one 
5 To-day I} 
) LinY I 
if hidden | risa 
S ( | 
T ’ y 


Kl cd toot ¢ ; | 
Ind 
ar v are ! PSS 
ris Ww } 1 te 
e) r ‘ , ‘ ; 
iv mac r 
pha i D 1 rep 
the Li Nat . 
‘ sf ’ . 
l I past tw irs i fie 
7 1 ahi t} ~ +) 
FF ’ , 4 
W ? 
at nt a | 
fects S , 
@rt¢ lve ema | ) e ¢ 
a problem for the statesman a1 
nat al ¢ eT n rather thar 
i y ti Al +} | 
chant and the housew 
Imp iL nutritio! l ins 
of what ti ad t ~ i Dr 
' . 
LOOdUST l » = I t! I » is I nm 
tables Because these are perisha 
must be produced near where t 
eaten. That means diversified lo 
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ing. But there are larger potential mar- 
kets for the corn and wheat growers, too, 
because not every one has enough of these 
How to fight 
Tell the peo- 
ple about the right food to eat. 
the f food. Let 
ments see to it that their populations are 


energy-producing foods 
the hidden hunger plague: 
| kinds of 


Lower COST ¢ rovern- 
fed adequately, even though this means 


The | 


confident that in the long run such a pro- 


direct grants ‘ague committee is 
eram with a low relative cost would save 


incaleulable suffering and economic loss 


SUBMARGINAL FARM AREAS CON- 
TAIN “IMMOBILE” PEOPLE 

Any plan for a wiser use of America’s 
lands, retirement of submarginal regions, 
resettlement of the people, must take inte 
Help- 
ful in this connection is a study by the 
i oe 


consideration the human angles. 
Department of Agriculture of a 
county in Kentucky, typical of the un- 
profitable farming region of the southern 
the 


and the slopes are 


Appalachians. In Knott County, 


ridges are narrow 


steep. Homes are small, one-story houses, 
unpainted or shabbily painted, with in- 
terior walls often covered with news- 
$343 


food 
But many have flower gardens 


paper and worth an average of 
Modern 
searce 
The 

farm in Knott County is just $56 for 
Knott 
has poor roads, poor schools, limited sani- 
tary and medical facilities. But the in- 
habitants of Knott County are what the 
1. S$. Department of Agri- 
They like 


They have always lived 


conveniences are lacking, 


average money income from a 


each family each year. County 


experts of the I 


culture call ‘‘immobile.’’ 
Knott County. 
in Knott County. In Knott County 
they hope to die. 

Of the the 


interviewed. over 73 per cent. were still 


sons of families 


grown 
in Knott County. Less than 20 per cent. 
of the men and only six per cent. of the 
had their 


lives beyond Kentucky or some adjoining 


homemakers ever been in all 


Some of the men had been away 
Some had gone looking for work. 


state. 


to war. 














had 


Three had gone to funerals. 


honey 
Those 
had lived away from Knott Count 
they 
‘couldn’t do no 


One girl been on a 


were hor 
} 


come back because 
or because they 
away from home. 

In this modern day of loose hon 
wandering youth, drifting childless 
ilies, trailer residence and _ trai 
camps, population experts, psycho 
urge attention to 


and soclologists 


‘‘immobility’’ of the Kentucky p: 
before plans are made to move thei 


acres 


their submarginal 
BLOND COMMUNITIES IN NORTH 
GERMANY 


blond 


distinction 


Tallest communities in 
world IS the 


three 


claime 
villages in a mars! 
near Bremen. Nevertheless, they al 
classified as pure Nordies by Dr. ¢ 
Krogh, of the Munich <A) 


who 


isolated 


tian von 


pological Museum, has just 
pleted a special study of them. He 
them ‘‘ Nordi- 


haps with the tall, medium-blond 


F'alians’’—by analogy 
rather round-headed Westphalians 

This group of people are landh¢ 
held the 


Two of the vil! 


peasants, and they have 
land for centuries. 
Arsten Habenhausen, have bet 


existence 


and 


since prehistoric times ; 
third is comparatively new, having | 
founded in the eleventh century on 
that had just been drained. Its ni: 
‘Newland. ’’ 


The farmer families marry only a1 


Neuenland, englishes as ‘ 


themselves, keeping the landless wo1 
towns excluded from 
A considerable degr 
resulted. T: 
four 


men of the 
family circles. 
inbreeding has naturall; 
ing family trees back generat 
Dr. von Krogh found only 69.4 per 
as many ancestors as there would 
been had no intermarrying occurre 
That inbreeding to this degree has 
harmed the stock physically is evid 


by the condition of the people to 
The average body height is five feet 
the hi 


known in Europe. 


greatest group 


The people ha 


inches; it is 
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heads—high, long, and wide—with large 
es to match. 
Gentlemen of the community just about 
ve to prefer blondes, unless they prefer 
remain bachelors. Prevailing 


or is dusky blond, and over four fifths 


hair 


the population have blue eyes. 
NEW INDUSTRIAL JOBS FOR WOOD 


Wood is just plain lumber, a building 


material, to most people, although they 
heard that both the paper upon 
which newspapers are printed and rayon 


Utili- 
m of wood has many ramifications in 
modern industry to-day. But the editors 
Chemical and Metallurgical Engineer- 

a survey diseover that wood and 


lerthings are made from wood. 


ts products will have many more uses 


ndustry ’s to-morrow. 

Take the troublesome liquids that re- 
sult from the sulfite pulping process, 
first step toward newsprint and rayon 
contains lignin, 


Sulfite waste 


liquor 


irtner to cellulose in wood. Chemists 
are looking for jobs for lignin, confident 
that eventually it will be found to be as 


talented chemically and industrially as 


ilose In the state of Washington 

the sulfite liquor is used instead of oil 

dressing the dirt roads, stabilizing 

e si and giving a hard, dust-free 

IST There is also research looking 
towards its use as fertilizer. 


In Europe wood-working plants make 
vas from wood waste for power purposes 


and automobiles are fueled by wood-pro- 


ducer gas, made as you ride, with 25 
pounds of wood the reported equivalent 
of a gallon of gasoline. Germany makes 


sugar and aleohol from wood by two dif- 
ent processes, but it is concluded that 
is would not be done profitably in the 
United States. 

Then it is possible to squeeze ground 
sawdust and mill waste into hard dense 
products that are stronger than the wood 
that made. Inferior 
lumber can be pressed into hard, dense 
and the lumber 
ndustry is looking into the commercial 
possibilities of this transformation. 


nature softwood 


attractive ‘‘hardwoods’’ 


Awake to the fact that they are not 
} 4 } f } 
limited to the form wood as produced 
by the tree. useful as that is. lumber 
companies are installing their own rv 
search staffs and scientists are 1 help 
ing lumberjacks and 1 nds 

the « dest of Amer LUST! ‘ 


DIESEL ENGINES 


Few ive ever heard 


people hj 


Ne land ad that tw ce veal \ makes a Toul d 
trip vovage of 22,000 miles to Bar 

in the distant Orient Kor 25 years the 
sé landia has bee t pp Oowilney er way 
through the oceans and 1! »)! ind tr Ds 


has piled up mileage whose total distance 
Is equivalent to 
moon. The only noteworthy delay in all 
those years has been 


‘* Well, what about it,’’ you ask. Only 


that the Selandia is the first Diesel pow 
ered motorship ever put into nik 
service and is the pioneer of the many 
newer vessels that have displaced steam 
in marine navigatior () Diesel 
power is this year celebrati its silver 
jubilee 

That marine Diesel plants have trav 
eled as far, figuratively, as the Selandia 
has in reality, is shown | he present 


total world’s motor tonna 


gross tons But even 1 e import 

Diesel power for a small motorship like 
the historic Selandia could now be fitted 
into a far smaller engine room, would 
weigh 50 per cent. less, yield 44 per cent 
more power and drive tl vessel at a 
speed 32 per cent. greater than does the 


Selandia’s 1912 engines 
What another 25 y 


in improvement is, of course, uncertain 


¢ forth 


But this much is certain Diesel engines 


developn ent 


in ships have revitalized the 


of marine transportation just as land 
transportation on the railroads is now 
undergoing a somewhat similar spurt 


for the same reason The advantages of 


superiority swaying back and forth be 
tween competitors mark pro rTress and 
make the wheels go round: peacel il revo 


you wish to call them that 


. 


lutions, if 











THE TRANSMUTATION OF HEAVY ELEMENTS 


By the late LORD RUTHERFORD OF NELSON 


DuRING the past few years our knowl- 
of the of the 


ments by artificial has grown 


edge transmutation ele- 
methods 
with great rapidity, and practically all 
the found 


capable of transmutation on a small seale 


known elements have been 


when bombarded by fast particles of 


suitable type. By means of an ingenious 
apparatus called the cyclotron, Lawrence 
has been able to produce copious streams 
of protons and deuterons with energies 
high 


with 


moving 
the 


and 
than 


as as 6 million volts 


velocities even greater 


z-particles from radioactive substances. 


Such swift deuterons are capable of pro 


ducing transformations even in heavy 


platinum and_ bismuth. 


that the deuteron 


elements like 


There Is Some e@\ idence 


is broken up into its constituent proton 
and neutron in the intense field which 
exists close to a nucleus. The neutron 
may then be captured by the nucleus 


while the proton escapes Kor example, 
four radioactive elements are produced 
the 


platinum, 


from platinum, two of which have 


same chemical properties as 


and are thus new unstable isotopes of 
that element, while the other two behave 
The interpre 


the results is complicated by 


like isotopes of iridium 
tat 
the number of known isotopes of plati 
masses 192, 194, 195, 196 and 


ol 


On 


hum, vi 


198 (one of the radioactive isotopes of 
platinum breaks up with the emission 
of a negative electron and the other 


an unusual event for heavy elements 

breaks up with the emission of a positive 
eleetron In the first case the isotope of 
mass 196 is believed to be involved; by 
neutron radioactive 
197 
is transmuted by the emission of a nega 


193 fF 


the capture of a a 


isotope of mass is formed and this 


tive electron Into gold mass 
Abstract of a lecture given before the Royal 
Institution of Great Britain, on March 19, 1937. 


the other case the isotope of platit 
192 forms a radioactive isotope 19 
which by the emission of a posit! 


forms a stable iridium (1 
193 


isotope of 


radioactive irid 


One of the 


isotopes 
platinum 196 by 
the 
radioactive isoto 
194 


platinum isotope 194 by the emissior 


believed to be formed I! 


the 


iS 
capture of a 
emission of an 
pe of 


transtormed 


teron and q-parti 
The 


mass 


iridium 


is then into 


The origin of 


h not 


Al 


a negative electron 


as vet | 


other iridium 


settled 
The bombardment of 


isotopes 


bismuth by 
deuterons is of particular interest, 
leads to tl 


isotope of that element identical in rad 


ie production of a radioa 


active and chemical properties with 


natural radioactive body, radium E 
This important result has _ been 
firmed by showing that this artificia 
produced radium E gives rise t 
lonium—the first of the radioactive ¢ 


ments separated by Mme. Curie in 189 
from uranium minerals 
In 


narily e 


general, the IS extraor 


neutron 
ffeetive in producing transtor! 
if the 


tions in the majority « eleme 


In a number of cases very slow neut! 
are far more efficient in this respect t 
fast ones. A suitable source of neut! 
for such experiments can be obtained 
bombarding beryllium with 
The fast neutrons car 


TO p 


a-parti 
from radium 
slowed down by allowing them 
material contaiaing hydrog 


n 
In 


radioactive 1s 


through 
for example, water or paraffin. 
tl 


way more an 5U new 


topes have been discovered. most 


e@MISSIO!I 


the 
of 


which break up with 


3-particles. The action neutrons 


the heaviest known element. urani 


has been the subject of close study 


Hahn and Meitner during the past 





st 


served when uranium is bombarded by ium period 3 days 
nur B . or fast neutrons. All these break period 2.5 days. T 
ly with the emission of $-particles and forms eka-gold, but 
itr half-periods of decay varying from of transformation ha 
mass 5 ds to 3 days. It may well be that yond this stage. All 
di dioactive elements of still longer neariy the same mass 
fri vet be observed Hahn and _ the liberation of ener 
ce leitner have conclusively shown that ([-particle, the mass 
ti are three new radioactive iso element in the seri 
m iranium formed, but also radio- crease. With the « 
ements of higher atomic number nium isotope of p 
n uranium. By the application of these transmutatior 
{ . hemical methods it has been’ by fast and by sl 
‘ two of the radioactive bodies ther hand, the 25-n 
the chemical properties to be ex- be produced by slow 
fas | for eka-rhenium atomic number nite energy and not 
as vo for eka-osmium atomic number a This effe sa 
| | one for eka-iridium and for eka what is known as a1! 
id im atomic numbers 95 and 96, of which we 
t} J other elen : 
E is been found that the new radio- are strongly absorbe 
e formed from uranium breaks up Hahn and Meitner « 
a series of successive stages analogous to correspond a 
! respects to the well-known se From the recent w 
( f changes which occur spontane known that ura 
L897 uranium and thorium The isotopes of masses 
Ss ndiecate that three new radio ab thes 
r series are formed, two of which _ the rde1 100, 
n ily arise from the main isotope of tively. It may b 
! l mass 238 after the capture body arises from the 
5 ‘utron, and the third may be due by the isotope 
ess abundant isotope of uranium appear that the b 
. ss 255 The two main series of ium by neutrons has 
sformations are believed to be iso erat the natura 
S and to be the consequence ot two element A mi 
varieties of transformation of mations also Ses 
ass same nucleus which is formed from heaviest eleme1 t] 
im 238 by the capture of a neu by neutrons + 
: The possibility of such an isomeric radium, protoact 
S ve had been suggested some time ago produced, but the 
r to aceount for the fact that tral s 
m X appeared to give rise to two invest 
s b-ray products All the new In the course 
bodies formed from uranium tt f g-ray tra 
ip with the emission of (3-particles means Of a spr 
ve uranium i=1sotope ol half Sl t > s 
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difficulties on account of its spon- of a neutron 
is radioactivity. Nine new and into eka-rheni 


i 


tive radioactive bodies have been eka-osmium per 


KLEMENTS 


Work with this element presents period 8 seconds formed 
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an image of the interior of the expansion 


chamber was thrown by 


At 


tracks of 


on a sereen 


means of the light from an are lamp. 
the the 


moment of expansion 


q-particles radiating from a source of 


polonium in the middle of the chamber 


were made clearly visible to the whole 
audience. The apparatus for this pur- 
pose was kindly prepared by Dr. E 


Bretscher, of the Cavendish Laboratory. 
Experiments were also shown to illus- 
trate the formation of radioactive bodies 
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neutrons, the 


by exposure to slow 
ments indium and silver being used 
The marked 
these and tl! 1] 


rapid decay was shown by using a Gr 


this purpose (3-ray act 
produced in elements 


G-ray counter connected with a 


speaker. A preparation of wurar 
freed from uranium X was exposed 


a source of neutrons, and the large 


crease of (-ray activity as a result of 


few minutes’ exposure was illustrated 
the same way. 


ELECTRON DIFFRACTION AND SURFACE 
STRUCTURE’ 


By Dr. G. I. FINCH 


PROF I OR OF APPLIED PHYSICAL 


AND 


THE properties of waves are very dif- 


ferent from those of bodies in motion. 
Kor example, though two waves can pile 
up together on meeting under favorable 
circumstances, they can also extinguish 
each other, and this is something which it 
is difficult to conceive of ever happening 
Newton 


thought that light consisted of particles 


to two ecolloiding projectiles. 


in swift motion, but when Fresnel and 
Young proved that light behaved like 
waves, Newton’s corpuscular theory was 
abandoned. Soon after the war, how- 


ever, it was found that light sometimes 
really did behave like a stream of par- 
ticles and must therefore also be corpus- 
cular in nature. 

It seemed quite impossible to under- 
stand this duality in behavior until de 
Broglie, with a typically Gallic flash of 
genius, boldly postulated that all par- 
guided in their 
through matter by attendant wave sys- 
When through 
the their 
would show no signs of wave properties, 


ticles were motion 


tems moving empty 


space particles in behavior 


1 Abstract of a lecture given before the Royal 
Institution of Great Britain, on March 5, 1937. 


CHEMISTRY, 


IMPERIAL COLLEGE OF SCIENCI 
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but should do so when they came 
contact with other particles. De Bro 
calculated that the 


waves he believed to be associated w 


wave-leneth of ft 


moving particles should be inversely p 
portional to their mass and speed, a 
would difficult to det 


except in the case of particles of exce 


therefore be 


ingly small mass, because otherwise t 
waves would be too short to be diffracte 
even by natural crystals, which are t 
But 
1,800 times lighter tl 
the hydrogen atom, so that the lengt} 


finest gratings available. electri 


are more than 


the de Broglie waves associated wit! 
stream of electrons moving at, say, 90,0 
miles per second should be of the sa 
order as in x-rays and therefore det 
table by diffraction by ervstalline matt 
The first experimental proof of tl! 
existence of de Broglie’s moving-part 
out simultaneous 
and independently by Davisson and Ge! 
with 


waves was carried 


mer 


slow electrons and by G. P 
Thon SO! 
throug! 
Knowing tl 
structure of the gold and the speed and 


Thomson with fast electrons. 
fired a 


erystalline film of gold. 


stream of electrons 





ELECTRON DIFFRACTION AND SURFACE 


ass of the electron, he was able to apply 
tative test to de Broglie’s law, 

h his experiments fully confirmed. 
low are we to think of these waves 
tide the electrons in their passage 
wh the gold film? 


show that they only 


Experiments 


come into action 


en the electrons are moving through 
ter; in empty space there is nothing 

behavior of the electrons to betray 
r existence, and yet our experiments 


s that these waves are all pervading 


If you look at a fish swimming in water 
1 will see that he is guided in the di- 
rection in which he moves by a wave 


from his head 
When in the water the 
is, in a sense, like an electron passing 
Should the 


eap out into the air, he may then 


a which passes 


ds his tail 
rh matter wriggling 
kened to an electron speeding along 
rough empty space, because the direc- 
both fish 
ve are then completely unaffected by 
ttendant The fish 

s, however, in reality inadequate ; 


ns in which and electrons 


wave motions. 


+ 


leed iT d es not seem to me To be pos 


Broglie’s electron 


» deseribe de 
ves in terms of any concrete model 
them as some- 


father must we think of 


indefinite, like waves of emotion; 
re such waves are most intense, there 
be the greatest chance of finding 
ciated bodies. 


I"} | 
Ane dl 


covery of the wave properties 
ing electrons has provided us with 
tool 


» study of the structure of surfaces. 


a new and wonderfully powerful 


) ng to their short wave-leneth and 
ng electrically neutral, X-rays are very 
therefore tell us 


ting and can 


QO} nothing about the structure of 
face of a body, although they re- 


Elee- 


on the other hand, carry a charge 


uch of what lies beneath. 
i are therefore so easily deflected by 
‘ong localized positive charges of 
the atomie nuclei that they can not pene- 
te more than a few atoms deep below 
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the surface. Thus the information 
forded by diffracted electrons is virtual 5 
confined to the structure of the surtace 
layers 

problems relating to sur 
face structure which have recently been 


UT the several 


SuUCCeSSIU \ attacked by tiie metnod | 


] ‘; ; 


electron dililraction, one 


teresting 1s that connected with the na 


ture of polish. The late Sir George 
Beilby had shown, over twenty vears 
ago, that polish does not simply consist in 
wearing the projections on a rough sur 
face, but causes a sort ol fi wing or the 
surface material, almost as if it had | 
melted and then smeared | eC] 
the surface Bel by col ided that the 
metal atoms in the final } I er } 
all completely disarranged, just as tl 
would be in a sudden f quid 
Many workers have s t that 
Beilby was wrong so ’ SO} | 1) 

to decide the issue, studied the diffract 

of electrons by | hed metal su 

Now a wave prob ! be x-ra 
or a beam of swiftly moving « trons, « 
ony ve intormation at Lal wi 
its st ture exhibits l rs ri ’ 
peated ture or tTeatures nus ! i 
erystal or crystal surta 

arranged in a perfect C1] 
which 1s repeated many tu het 
cryst il is not too sma 

phous substance, howeve he at 
jumbled up, so that | he ¢ 
regularly repeated | ‘ 

of the itoms. O! } they rol ‘ , 
nearest adistance Ol wh 1 : I 
other In such a LSt | n 
pattern should consist 01 i fev 
diffuse haloes; henee hen Tl 
found that the electron diffraction pat 
tern of polis! ed metal surfaces ,) ted 
of broad fuzzy rings r haloes I 
to those obtained by x-1 fro} 

like mereury or from amorpho 
stances ke glass, he ided_ that 
Beilby was right in sup] ng the polish 
laver to be amorphous somewhat iter, 
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however, Kirchner found that under cer- 
tain circumstances metal surfaces which 
were known to be crystalline could also 
give haloes, a discovery which left the 
issue still in doubt. 

In the meantime, while working on an 
entirely different problem, Dr. Quarrel] 
and I happened to observe that a thin 
film of zine crystals when freshly de- 
posited on a cool newly polished surface 
of copper gave good electron diffraction 
patterns characteristic of zine crystals. 
The pattern, however, rapidly faded and 
finally disappeared, although if the cop- 
per surface had not been 
polished but 


previously 
was crystalline, no such 
fading was ever observed. The gradual 


weakening of the diffraction patterns 
meant that the zine crystals were being 
destroyed and were in fact being dis- 


solved by the polish layer of copper, 
which thus exhibited a property char- 
acteristic of a liquid and not shared by 
the corresponding crystalline surface. 
Ilow easy it must be for liquefaction 
of even highly refractory surfaces to 
occur when they are being polished has 
been admirably demonstrated by Dr. 
Bowden and Dr. Ridler. They took ad- 
vantage of the thermo-electrie current 
which flows when two different metals 
are joined together into a closed cireuit, 
and one junction is hotter than the other. 
It is easy to measure this current and 
thus determine the difference in tempera- 
In this 
way Bowden and Ridler showed that the 


temperature of formation of the polish, 


ture between the two junctions. 


or as it is now known the Beilby layer, 
on a metal surface is equal to the melting 
point of the metal itself. 

The study of polish has important 
bearings upon the problem of wear in 
engines. The essence of the process of 
**running-in’’ an engine is a sort of vig- 
orous polishing action, by which a deep 
Beilby 


formed on the working surfaces. The 


layer of amorphous material is 


reasons why we want to build up such a 


polish layer before subjecting the be 
ing surfaces to heavy loads are two-f 

Firstly, the Beilby layer is harder a: 
tougher than the corresponding eryst 
line surface. Also, unlike polished s 
faces, freshly machined surfaces are 

really smooth, but have many sharp litt 
crystalline peaks projecting above t! 
Thus the | 

uniformly distributed over n 


mean level of the surface. 
is not 
bearing surfaces, but concentrated on 
a few almost point-like areas, so that t 
oil film meant to prevent metal-to-met 
contact is easily broken down, with tl 
result that the high temperatures ge 
ated when the metallic surfaces rub 
rectly against each other sometimes ca 
them to fuse and weld together, lead 
to seizure or bad scoring and excess 
wear. 

Although the polish layer is formed | 
a process of fusion and smearing of 1 
flowed substance over the surface, 
freshly formed Beilby layer on some s 
faces immediately recrystallizes on cess 
tion of the polishing action. This o 
in the case of sapphire. The oxide f 
normally formed on an aluminium s 
face is amorphous, but the action 
polishing causes it to crystallize into s 
phire. This explains why the aluminu 
piston is liable to cause excessive weal 
the engine cylinder. Unlike sapp! 
however, spinel, a solid solution of 
minium oxide in magnesium aluminat 
on polishing forms a permanently am 
phous Beilby layer, which does not 
erystallize like the sapphire and so p! 
duce sharp projecting erystal corn 
capable of cutting through the oil 1 
to score the metal cylinder. Thus at! 
coating of aluminium-magnesium a 
on an aluminium piston should lead 
reduced wear, because the mixed 1 
nesium and aluminium oxides film on 
surface is ‘‘spinelized’’ by polishing, a! 
the resulting spinel film remains a 
phous and smooth. 





One hundred years is a good old age 
n the life of an individual. Few persons 
ve to attain it. But what is one hun 
loa dred years in the life of an institution? 
made Harvard College, the oldest school of 
her education in America, was two 
" hundred years old, and the University of 
Paris about seven hundred years old, 
when this museum began to take shape in 
ne! the imagination and aspiration of its 
d Saediuee 

LUSt The word ‘‘museum,’’ in its modern 
ling sense, was first applied to the Ashmolean 
S1V Museum at Oxford. This takes its origin 
m ‘*Tradeseant’s Ark’’ or Musaeum 

Lb Tradescantianum, an assortment of mis 
tl ellaneous ‘‘Rarities’’ collected by John 
tl lradescant, Sr., beginning in 1625, or 
earlier Tradeseant’s collection, com 

Ss ined with that of Elias Ashmole (1677 
is presented to Oxford University and 

is since been known as the ‘‘ Ashmolean 

Museum.’’ This was about 260 years be 
the New York State Museum was 

ral ized 

an lhe Bologna Museum, initiated by the 
natural history collections of the botanist 
= naturalist Aldrovandi, about 1600, is 
approximately 330 years old; the British 

Museum (1753 , 184 years old: the Mu 

seum d’Histoire Naturelle, Paris (1793 
| 144 years old; and the Charleston Mu- 
’ seum (1773), in South Carolina, the old 
| est in the United States, 164 years old. 


Among ‘‘modern’’ museums, therefore, 

this one has hardly reached adolescence 

The shortness of the span of one hun 

dred years is emphasized by the fact that 

‘present speaker has known personally 

. \ddress (for botanical science) delivered at 
seventy-third convocation of the University 


State of New York, celebrating the one 
inniversary of the establishment of 
vision of Science and State Museum 
October 15, 1937. 





THE NEW YORK STATE MUSEUM’ 


By Dr. C. STUART GAGER 


DIRECTOR OF THE BROOKLYN BO 


poured 


Merrill’s suecessor. Dr. John M. Clark 


I knew well. I remember clearly his 


AN ARDEN 


first state crag!) wrist first state na nt 
. first director of this museum, begu 
ning when it was called the State Cabinet 


Natura Hist ry If | had beer in 


noted scientist, I could not have 


received with more courtesy and 


ratior Even then, I sensed the 
pportunity I was « ying as D1 
86 years of ag pened drawer 
drawer of his precious specimens 
classic by his study of n Hi 

it more wisdon n | was able 

b, but the ins] itio1 re rave 
remains to this hour. Moreover, he nearly 
rmed a miracle, for he almost ! 

an embry » botanist int a 


waking, | can not claim a 


intanee with Dr. Hall’s successor, Dr 
erick J. H. Merrill, for ir meeting 


fined to a brief inti 


ua 


; 


f his appo ntment as director « 


» and of the State Museum in 1904 


» it had been publicly announced 


I 
Clarke was not only an accom 
investigator and a {ministrator: 
he was a man ol broad culture and mas 
a literary style that has not vet 


too common among scientiiec me! 


\ I | i d T wr ng r } S 
rrapn f Jow ; th, lan 1s 
I Ba ( le ré n ted t} if whils 
was not a great talker What he 
was lilt ne result ‘ list d 





a 
(a 
it. ...It was as if he made thought 
visual.’’ 

Such was the quality of the language 


of Dr. Clarke in his scientific papers and 
monographs, which carried on the tradi- 
tion of high excellence for the scientific 
output of this museum 

The fourth and present director of the 
museum, Dr. Adams, is one of the found- 
science of 


or the 


Ameriea, 


the study of 


ers, 1n hew 


ecology organisms in rela- 


tion to their environment), and is recog- 


nized in scientific circles as one of its 


leaders. It has been my pleasure to have 
known him for nearly twenty years, and 
to have been associated with him in es- 
tablishing and conducting the journal 
Ecology. 

So far never fallen 


as I know, he has 


from rectitude but once. In a moment 
of weakness he recently wrote to me, ‘‘ My 
in natural history was in 


first interest 


plants.’’ But the insidious influences of 
the animal world finally undermined his 
botanical uprightness and now everybody 
has found him out, unashamed as a 
zoological ecologist 

From this brief history you will see 
that 


centennial 


[ have a personal interest in this 
and 
deeper than could have been imagined by 


celebration far greater 
those who incurred the risk of assigning 
me a place on the program. 

Now in 


Tradeseant 


those of 
which I have 
‘often badly 
placed, and were nearly always arranged 


such museums as 
Ashmole, 


mentioned, the objects were 


and 


and not 
Things 


in relation to their accidental 


their distinguishing features. 
were disposed according to size, like pipes 
in an organ, and the two sides of a room 
had to balance so that the most ineongru- 
ous objects were often placed alongside 
As Murray has pointed 


this was in part a reflection of the 


of each other.’” 
out, 
poorly organized state of scientific and 


educational ideas of the time. But the 


Murray, ‘‘Museums: Their History and 


206. Glasgow, 1904. 


Use, p. 


THE SCIENTIFIC MONTHLY 


conception of a museum as a ‘‘cabinet 
oddities,’’ of the curious, the unusual, t 


amazing or 


I 
amusing, rather than of 
I 


significant and instructive, has had 
persistence. 

But 
in his address at 
of this building, 
connotation of the word as a temple 


) 


what is a museum? Dr. Clar 
the 


referred to the origi 


**publie opening 


the muses, which he aptly paraphras 


as ‘‘the shrine of 
tions.’’ He proceeded to point out 

closely the conception of the New Y 
state 


intellectual asp 


Museum, as formulated by tl 
regents of the university, approximat 
the Greek idea. 

The museum, as the Greeks underst 
it, was of primary importance in tl} 
intellectual life. 
of Aristotle, the botanist, Theophrastus 


who died in the year 287 B.c., said in 


The most famous pu 


last will and testament: ‘‘ First of all 
wish everything about the Museum 

the statues of the goddesses to be mad 
and to be 


more beautiful manner than at 


perfect adorned in a st 


pres 


wherein there is room for improvement 
he had built f 
school, was his first coneern, and of eq 


Ever 


The museum, which 


importance with his religion 
thing about it was to be improved 
The most famous museum of antiq 
that during the Gree 
Egyptian period at Alexandria 
P 


320 B.C 


established 


tolemy I, about was, as 


well known, a great state institut 


eomparable to our universities—the int 
lectual center of its contemporary wo! 
with as 14,000 students at 
height 
fifty years museums have been stead 


many as 


f its activity. During the past 
developing in that direction, maintaining 
as their distinctive feature a collection o! 
objects placed on public exhibition. 

But in all the ancient world there was 
nowhere an institution that corresponds 


> Throughout this article the term ‘‘ mus¢ 


is used to designate a natural science must 


as distinguished from those of art, history, « 


THE NEW YORK STATE 


? 
f S to what we now understand by the word 
, the | museum The modern museum may he 
. the ; most ade quately deseribed in terms of its 


au 


1) Research (ineluding exploration 
ark r the purpose of extending and perfect- 
ing r our knowledge. 

711 ») Publication of the results of re- 


h, in both technical and popular 


ast y 

pira }) Permanent preservation of the 
how hiects which have been the subjects of 
Yor research, together with pertinent data 
the 1) Public exhibition of some of these 
ites s for the purpose of public educa 


») Conducting an educational pro 


her ram of lectures, docentry and courses of 

up instruction, with special community ser- 

tus such as maintaining a bureau of free 
his public information, trade services, ete. 

l, I Such a full picture as this of the mod 

I rn museum needs continual restatement 

ind emphasis, for the vast majority of 

t se who go through the exhibition halls 

nt ‘‘to see the museum’”’ have no conception 

..” whatever of what goes on behind the 

Pa scenes. I sometimes wonder how many 

those have who are depended upon to 

le the necessary funds by legisla 

tive act or private benefactions, for some 

J he fundamental aspects of a museum 

re least amenable to exhibition. 
b The supreme importance of preserving 
S the objects of scientifie study ean hardly 


‘‘The images of 
men’s minds remain in books,’’ said Sir 
How important it is to 


be over-emphasized. 


francis Baeon. 


“1 + 
rve 


he images of men’s minds is 

st nphasized every time we think of the 
burning of the great library at Alexan- 

g iria in 391 a.p. The learned world has 
ever ceased to feel its impoverishment 


by the destruction of those documents. 


is A similar loss is felt and a similar lesson 
IS s driven home by the burning of a por- 


1 


n of the New York State Library and 
many of its unique archeological speci- 
mens relating to the New York State 
iborigines in 1911. 


ne ot 


hiect 


KS al l it 
the expel 
e ideas and w 


MUSEUM 


S preserve 


Ea generation must rea 
self. It bi ves us, ther 
we can tf facilitate tl 
those experiences 

By preserving and ex! 
jects of study which gav 

f seientifie ideas and 
museum heips ma pos 
one wl wishes, to rep 

f the makers < Si nce 
one to @! k up on it 
observations and tl basis 
sions of ers by study 
objects they studied 

How impossible it w 
stories of ‘‘barnacle > 
thian lamb,’’ monkt 
basilisks. and other 
early explorers to have b 
and believed if thos xp 
required, as now, to bi 
they wrote about hon 
the museum 

But t hink al 
eollection of objects 
as far from reality as t 
as an edif r a ! 
lection buildings 
abou museum 1s 
ecationa 1cT1V s 
hibits are a means ft 
is vVancen | I 
knowleda The tw 
importar 

This museum |} $ 
cram scient 
and mus ways be nu 
searches of its staff 
ore Stal an not t I 
izer—a purveyor St 
m ! The prope ns 
exhibits and their revis 
time to keep them abr 
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advancing science makes it essential that 
the staff shall the re- 
search type of men, and that they shall 


museum include 
be required and encouraged in the tradi- 
tion of this 
scholarship. 

Nor is a 
confined to its 


museum for productive 
museum, as here conceived, 
the 
It has been said of 


exhibition halls or 
building it occupies. 
a great state university that its campus 
the this 
museum permeates and should permeate 
the entire state of New York. Its pro- 
gram of research is to study the natural 


is the state. In same sense, 


resources of the state and to publish the 


results. Its scientific and educational 
activities always have been and always 
should be state-wide 

Dr. Adams has asked if I 


speak specially of the botanical work of 


would not 
this museum and of the value of botany 
from the cultural as well as the practical 
point of view. 

There is not time, in this address, to 
full the 
publications of the State Regents, begin- 


attempt a résumé of botanical 
ning in 1831; and others, fifty years from 
now, will appraise and praise the impor- 
tant scientific work of the present botani 
But in historical 
account of this institution, however brief, 


eal personnel. any 
it will always be essential to mention the 
work of two botanists—Dr. John Torrey 
and Dr. Charles Horton Peck, whose con- 
tributions during its first 75 years laid 
indispensable foundations, and made both 
them and this museum favorably known 
throughout the scientific world 

I will tell 
stranger than fiction. 


that is 
In 1818 there was 


you a true story 


a botanist, named Amos Eaton, who had 
acquired a wide reputation as a ‘‘ popu- 
lar’’ lecturer on botany and other natural 
history subjects. So great was his fame 
that Governor Clinton, in that year, in- 
vited him to deliver a course of lectures 
before the New York State Legislature. 
It actually happened! And, more than 
that, this course of lectures was one of 


the chief causes leading to the estab 
ment of the State Geological Survey 

My story grows stranger and mor: 
teresting. Did you ever hear of ar 
mate of a state prison becoming the cl 
source of inspiration to a great scient 
In 1810 William 
pointed fiscal agent to the state pris 


one Torrey was 


Greenwich, now Greenwich Villag: 
section of lower New York C 
William’s young son, John Torrey 


tracted the attention of one of th 
mates, who had been imprisoned for debt 
If he had lived in these days he w 
That inmat 


was the same Amos Eaton, who later, | 


have been ‘‘reorganized’’! 
his eloquence, helped inspire the | 
lature to take the first step that led t 
establishment of this 
from Eaton that John Torrey got his firs 
inspiration for a scientific career 


museum. It 


Now in studying the botany of a1 
region, such as New York State once w 
the first requisite is to know what 
plants are that compose the regional f! 
and the early publications of the mus‘ 
‘*catalogues’’ 


were of the plants grow 


spontaneously in various parts of 
State It to note that 
> 


second of them, published in 1833, 


is of interest 
by a pupil of Torrey, a young man na 
Asa Gray, who, in time, became the bi 
known and, according to some, the gr 
est American botanist. 

In 1839 Torrey, who had been mad 
fellow of the Linnean Society (Lond 
attainment 


in recognition of his high 


was appointed ‘‘botanst’’ and comn 
sioned to write a ‘‘Flora of New Y 
State.”’ This work, now a_ botan 
classic, was published m 1843 in 

volumes of more than 1,000 pages, 
scribing nearly 1,500 species, ‘‘w 


remarks on their economic and medici 
properties. ”’ 

It was a fortunate thing that the st 
was able to find a man like Torrey, al 


and willing to perform this service. T 
work had to be done, 
if Torrey had not done it, 


sooner or later. a! 
it would pr 








v. in those days, have been undertaken 


7a) 


some European botanist in a manner 


a eae 


American 


I ss advantageous to science. 
n f Botany had not, at that time, won gen- 
¢] ral recognition as a regular subject of 
itist versity instruction, and all the while 
3 a lorrey was engaged in his encyclo 
On at lic botanical research he was, for 28 
re rs (1827-1855), professor of chemis 
Cit) try and mineralogy in Columbia Univer 


and simultaneously, for nearly 25 of 
se years (1830-1854), professor of the 

subjects in what is now Princeton 
niversity. 


staff 


ct rresponded 


Dr. 
with 


nat The second botanist, 
Peck, | 
first paper published by the regents 
vas a ‘‘ List of Mosses of the State of New 


was York,’’ which appeared in 1866. In the 
, as a young man of 33, he was 


creat 


knew and 


Irs same year 


ppointed to carry on botanical investi 
s for the state and to look after the 
vas botanical collections of the State Cabinet 


In 1870 the State Cabinet, by act of the 


r Legislature, became ‘‘The Museum of 
1 Scientific and Practical Geology, and 
! General Natural History.’’ 


Peck’s ‘‘Report of Botanist’’ for 
’ 1867, not published until 1870, was the 
16 annual re 
ts, covering the years 1867-1912 in- 

e, and known throughout the scien 
Each 

an important contribution to our 
wledge of New York State fungi and 
general subject of mycology. In 


ras first of the long series of 


world as ‘‘Peeck’s Reports 


\ _ 


meantime, he was also publishing 
* papers on both fungi and flowering 
plants, determining specimens for other 
ple all over the country, doing field 
rk, caring for the herbarium, attend 
heavy correspondence without a 
stenographer, and handling a certain 
int of administration. 
Dr. Peek 
himself while a the old 
ate Normal Albany, 
botany was included in the cur- 


He 


(S85, and his resignation, necessitated by 


17 vy + 


began his botanical studies 


student in 
School. 


ST here in 


uum became state botanist in 
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the infirmities of years, k effect in 
January, 1915. While in office he dé 
SCI bed ib ut 9 500 species | tungl new 


I v) 
majority of them from 


ected by 


to scien Cc. the 
specimens ¢ 
much of his career he had quite imade 
quate support and a salar 
it of all proportion to the valu 
He was tor 


inspiration and a grea 


meager, | 
of his services many years 
the despa r, the 
help to younger students of plant lift 


His writings will always have to be con 


sulted by any one who undertakes further 
work on the fungi; they are not exceeded 
in importance by thos any her 


American student, 
one (Saceardo 


W hat 


in the whole world 


a remarkable record of scientific 


activity for one man, beginning befor 
the age of 33 and continuing until he was 
nearly 80 years of age During that 
period many botanists took their intro 
ductory college course in botat ittall 

a reputation, and passed or s 
long life as well as his scientific output 
he was a landmark in the botanical world 
and one of the glories of this museum 
In harmony with the museum id 
objects of his study were ire nr 
served and have contributed to 1 the 
New York State Herbarium ! ! 
most important in existence al l l 
the priceless treasures t Empire 
State In 1916 a collection of mushroom 


Henri 


museun is a 


models in wax, by 
presented to the 
Peck 


uld never be lost sig! hat the 


It sh 


eredit for the superb work of this mu 
seum is due in largest measure ft 1 
members of its sele1 staff The work 
of these men was I inders 1 and 
of only slight intere ippropriat 
ing powers, who were ttle concerned as 
to whether the quarters were adequa 
ind the compensation was based, not on 
the value to the state of the services re! 


dered, but on the principle of paying or 
as much as was absolutely 1 sary 
That the stat ble to obtain and hold 
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the services of these men was due solely 
to their devotion to science and its high 
ideals 

It is fitting, on this occasion, to recall 
that practically all the great museums of 
the modern world owe their origin and 
much of their most valuable exhibits to 
the collections and benefactions of pri- 
including scientists, 


vate individuals, 


princes and kings, and only subse- 
quently, if at all. became the property of 
government. 

With reference to the 


work of this 


"pure science’’ 
museum (in botany and 
), the 
doubt, already occurred to some one in 
‘*‘What is the good of 
knowing all that? Why should a great 
state spend any money for the study of 


other selences 


question has, no 


this audience, 


its wild flowers, or especially of its toad 
That question 


stools and mushrooms! 
has always been asked and always will be 
asked, and it will forever be a responsi- 
bility of science to try to answer it. 
Those who ask it are apt to be most read- 
ily satisfied by an answer that shows some 
economic gain resulting from the new 
knowledge. 

There is not time here to point out in 
detail the advantage to practical agricul- 
ture of studies of plant breeding, plant 
diseases and botanical soil-organisms. 
According to the statistics of the United 
States Department of Agriculture, the 
savings from loss and the gains in pro 
duction are measured in hundreds of 
millions of dollars per year 

And if, like Joshua, I could command 
the sun to stand still, we could summar- 
ize the very interesting story of how 
botanical science has served human needs 
in helping to solve the problems of soil 
erosion in the ‘‘dust bowl’’ and else- 
where, of the purification of water sup- 
ply to our cities, the preservation of sea 
beaches, the diseases of fruit, vegetables 
and food fishes, the breeding of new and 


improved fruits and vegetables and flow- 


ers, and in other ways, not forgetting the 


+ 


improvement of our minds and the 
richment of life. 

Mr. Joseph Chamberlain in 1898, w 
secretary for the Colonies, speaking 
the House of Commons, said: ‘‘I d 
think it is too much to say that 
present time there are several of our 
portant Colonies which owe what 
prosperity they possess to the know 
and experience of, and the assista 
given by, the authorities of Kew G 
dens [the Royal Botanic Gardens 
And the director of the Nat 
Botanic Gardens at Kirstenbosch, S 
Africa, who quoted Mr. 
added, ‘* . 


Botanie Gardens all over the world 


Kew].’’ 


Chamber 


what Kew has done, 


done.’ 

And let it be stated here with emp 
sis, and without qualification, that t 
has never existed, and does not now exist 
a great industry or a commercial acti 
that does not owe its existence or its 
tinuing prosperity to the fact that s 
one, some time, endeavored to find 
something for the sheer pleasure or sat 
faction of knowing it. The electric 
dustry, with all its myriad ramificat 
and agriculture in its entirety, are ¢ 
f this truth 
Science advances both ‘‘by leaps 


sal illustrations « 


bounds,’’ and by the steady plodding 
trail blazers along uncharted pathw 
The ‘‘leaps and bounds’’ 
They are the contributions 


are few and 
between. 

the great intellects that appear onl) 
intervals, and first eateh the vision 


, 


} 


trail has be 
Galileos, N 
Agassizes, H 


which the blazed 
Aristotles, 


tons, Linnaeuses, Lyells, 


ward 
leading—the 


Darwins, Pasteurs and Mendels.  T! 
give from time to time the necessary ! 
impetus to the great army of trail 


} 


lowers (investigators), who plod al 


many without a particle of genius, 
lecting facts for the inspired fertill 
synthesizer, whose formulation of s 
rejuvenates 


great new conception 


work of science as truly as the spe! 
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+ 


iuvenates the 


egg-cell in fertilization, 
tiating a new embryo-idea which fairly 

hes the human mind and provides 
research for 
Among these 


rogram of scientific 


’ 


i 
er generation or so. 
eptions in botanical science are the 
wing: 

1) The existence and nature of cells, 
wid the fact that plants and animals are 
This not only placed 
of biology on a new and more 

nal basis, but became the foundation 
the new science of ‘‘cellular’’ pathol 


> 17 
rrecates ol eels. 


selence 


ey and physiology, of such tremendous 
mportance to medical theory and prac- 
It ultimately made possible the 
scientific study of heredity. This great 
reneralization was first formulated in a 
botanical laboratory by the _ botanist, 
Schleiden 
2) The elaboration of the 
t} ry to ¢ rplain the fact of organic evo- 
n. As is this 


1 the entire range of 


Darwinian 


well known, revolu- 
human 
t, and was based in part on a study 
ts by Charles Darwin and others 
3) The ‘*Mutation Theory’’ of 
and heredity, the 


eontributions to biological 


vari- 
one of most 
rating 
philosophy since Darwin, stimulating 
iwht and initiating a vast amount of 
iminating research, was formulated by 
botanist, Hugo de Vries, primarily 
y studies of the evening-primrose. 
1) The Mendelian theory of heredity 
People the 


eredity from Biblical times to the pres 


have discussed subject of 


ent, but the consideration was first lifted 

m the futile realm of forensic debate 

and placed on the sound basis of experi- 

mental science by the study of the garden 
i by the botanist, Gregor Mendel. 


These are only outstanding examples 


} } 
+} 


e great illuminating ideas whose cul 


tural value in emancipating the human 
mind from bondage and bigotry and 
superstition is among the most precious 
possessions of mankind. They are pri- 


marily the result of the study of plants 


without reference to economic ends; they 


are some of the mental ‘‘leaps and 
bounds’’ taken by the ver 1S scien 
But there is another important cor 
sideration, seldom referred to, in discuss 
ing the value of accurately observing, 
describing and classifying natural objects 
such, for example, as Torrey, Gray, 
Peck and others have done for the flora 


of New 


York State. This work 
the at 


ms and molec 


pensable for building up the grt mass 
of bi tanica Kn wledge, Wi Is essen 
tially not a mere accumuiation I Tacts 
but a body f concepts Ol laws al | pl ? 
M ] n | ; > 
ciples. It is such work as theirs tha 


makes it possible for us to think a 


thought 


and to exchange 
We ean not think in terms of indi 


vidual 1 ms, such as ‘‘this good mar 
‘‘that beautiful persor ‘my rost 

your orchid,’’ but only in terms of ger 
eral not ns froodness | \ roses 
orchids. But, as is well known, general 
notions or concepts are all derived from 
individual notions percepts by pi 
esses of ec mparison ind bstractior 
henee the vital importar i\ r tl 
underlying facts accurately observed and 
classified na rational b therwise 
our neepts are incom] naccuraté 
and mis ling, al 7. nking 1s 
futil 

[f our concept of ‘‘ ross neludes only 
the flowers we buy under that name fron 
the florist it is incomplete, for the studies 
of the botanist reveal to us the fact that 
apples and strawberries, and sweet peas 
and wisteria belong in the same group or 
natural order as the roses the florist 
and the wild rost 

If, as Theophrastus did, we plac 
trees in the san lass | is f their 
tres e habit of crowt! neent is 
ina ira for tl iretu pservatiol 
and comparisons of t b nist show u 
that some trees are 1 l the violet 
some t e p to, some to the butte 
cups, and so fort! Such conceptior 
come as a genuine revela I tl \' 
man ins ! JUST as they l orig ly 
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to the botanist. In fact, such truths were 
missed completely in the early history of 
botanical science through the untrained 
and inaccurate observations of the pio 
students of plants who supplied 
the 


on which 


neer 
the data 
thought, 
(the classical and medieval body of botan 


t 


atoms and molecules of 


the early Sy ntheses 


ical science were based 
If it is of 


accurate 


any 


importance for us to 


and comprehensive 


have an 

knowledge of plant life, of nature as a 
whole, then we must recognize how indis 
the foundations 


securely laid by the painstaking work of 


pensable it is to have 


those who provide the essential under 
lying data; who can and will devote their 
time to accurate, thorough and unpreju 
diced observation and description. They 
supply the knowledge which is the basis 
of understanding, which is the essence of 
science Kor 

The 
given us information as to what plants 


example 


work of Torrey and others has 


grow spontaneously within the borders 
of New York State. By comparative 
studies we learn the surprising fact that 
the flora on the summit of the state’s 


mountain (Mt. Marey) is more 
that of 


than to the plants at the base of 


highest 


closely related to sub-aretie re 
gion 
the mountain If we rest here we have 
knowledge but no understanding 

Such work as Torrey’s and Peck’s and 
Asa Gray’s has given us knowledge of 
the flora of the east coast of Asia and the 
and west North Ameriea. 


By comparisons we learn, contrary to our 


eoasts ol 


east 


expectations, that the flora of eastern 
Asia is not as closely related to that of 
western North America as it is to that 
of the more remote Atlantic seaboard 


Here again we had knowledge but no un 


derstanding, until the great thinkers of 


facts ae 
Pecks, 


logical 


botany, pondering the mass of 


cumulated by the Torreys and 


were able to explain these bi 


reference to events that took 


puzzles by 
place with the advance and retreat of the 





] 
? 
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continental ice sheet during the G 
Period 

Then we understood. It all 
simple now; but only one man, Asa Gra 


seen 


was able to solve the latter problem 
to come to an understanding of prol 
of such reach and difficulty is to 
another the voa 
would all like to reach, but never sha 
the the 
of ourselves, and the meaning of 


tiny step toward 


understanding of universe 
It is such accomplishments as this 
enlarge the mind, and enrich the s| 
and make life worth living 

In the light of 
work like that of Torrey and Peck 
but 


and 


such considerat 


laborious, necessary, Observing 


seribing classifying—takes 
wholly new significance. 


If a great state is fortunate enoug 


find some one able and eager to di 
his life to studying the fungi of the 
as Dr. Peck did, it should by all m 
encourage him and subsidize him. If 
one had ever studied fungi, we s! 
have had no yeast, which is a fungus 
would exist, of course, just as the | 
teria did before Pasteur, but not for 
Whole industries based upon the pr 
of fermentation would never have 
isted 

But the point I wish to stress is f : 
Parallel with education, there is not 
more important for the welfare 
people than the advancement of know! | 
edge—nothing more important fo! 
great state to do than to promote | ' 
activity, to organize it and to finan 
commensurately with its importance 
is correlative with the promotion 
and order, and morals end religion 

Hall and Torrey and Peck and 
associates knew that they could rer 


this state and the whole world an iny 
able service beyond the mere disc 
of mineral and vegetable wealth. T 
service was the advancement of posit 
knowledge 


The first director of this museum m 
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; .ve restricted his energies to the en must go on, and on, and on—s ng as 





» locate coal, oil and minerals in’ anything remains unknown and mankind 
: ks of the state Quite possibly retains its God-given desir know 
ra ‘ + was the official expectation But These are the eternal prerequisites ol 
An Se also became the ‘‘founder of strati- science and education 
ic geology and applied paleontology Let us not be impressed with the idea 
\merica’’ (W. J. MeGee), and ‘‘laid that the New York State Museum is 106 
grounds for a rational theory of years old; it is 100 years young. It has 
intains, which must be regarded as_ all the characteristics of yout! t is 
f the most important contributions outgrowing its garments of yesterday 
vical science’’ (Hunt is still learning; it has the \ and 
\ museum is an organic thing. Its aspirations and curiosity of youth; it ha 
is an idea. Its essential character- the urge and the will to achiev ts 
s are activity and growth. It de- career is mostly ahead of it; it is forw 
ds upon nourishment It remains looking 
i] only so long as it continues to per- May the promise of its youth and the 
rm vital functions. Whenever it be- need of its services, as wi s the inva 
es merely a static exhibition of la able accomplishments of its past, impr 
| objects it has become, not a museum, the powers that be to provide the neces 
mausoleum sary funds, not only for the more nearly 
Like the so-called coral reefs, what it adequate building whi t merits, but to 
loes to-day should become the founda-_ continue its record of a scientific and ¢ 
what it will do to-morrow. Those’ cational staff of the most able men to be 
\ ive labored through the first brief had, who will effectively carry on t 
lred years of its life have only laid’ glorious tradition of personalities and 
ndations; but like the foundations of accomplishments which hav mmanded 
iilding, they largely determine the’ the admiration and respect of the learned 
m and proportions of the superstrue- world for the past hundred years. N 
\nd how ean a builder proceed money could be appropriated 
vith a superstructure unless he gives lature of any state that could have full 
| attention to the foundation ? justification or yield larger returns on 
'his is the purpose of anniversaries the investment 
t primarily to exult over the past, [ could not close more fittingly tl 
vever glorious it may be, but to make with a quotation from Dr. Clarke’s a 
” re that the work of to-morrow shall dress, delivered twenty-one years ag 
‘urely on the foundations that have’ the ‘‘publie opening museul 
uid, and by a brief survey of the ‘‘All that has been achieved,’’ hi uid 
wccomplishments, and especially the per- ‘‘in the making of the State Museum is 
| es of the past, to gather new in overshadowed by the hop f its greater 
piration and vision for the work that service to the pub 








SCIENCE AND DEMOCRACY’ 


By J. MCKEEN CATTELL 


Haply the swords I know may there indeed be 
turned to reaping tools, 
Haply the lifeless cross I know, Europe’s dead 


cross, may bud and blossom there. 


THUs, told by our spoke 
Columbus in his prayer, taking his way 
along the island’s edge. From that day, 


October the twelfth, 1492, we may date, 


as 


poet, 


in so far as a continuous process of evo- 
lution may be assigned a beginning, both 
modern science and modern democracy. 
The circle of the earth was closed by 
a scientific discovery following patient 
induction, bold theory and _ persistent 
labor; at the same time a new world was 
opened for the democracy in which we 
live. 
Without 


democracy. 


be 


application 


science there could no 
It the of 
science to agriculture, commerce and the 
arts that has made democracy possible. 
So long as food, clothing and dwellings 


IS 


were produced and transportation was 
earried forward by unaided manual toil, 
so long as plague and famine, disease and 
premature death were unchecked, it was 
impossible to vive equal opportunity To 
all. Plato had to provide slaves for his 
republic ; 
partly emancipated only in our own time. 
It is the applied science of the past hun- 
dred that has ehild labor 
needless and universal education possible, 
that has made the still existing semi- 
slavery of industry wanton and intoler- 
able. 

1 Convocation address given at Indiana Uni 
1912, 


lapse of twenty-five years. 


serfs and peasants have been 


years made 


versity in now printed without alteration 
after the It 
certain historical interest (at least to the writer) 


has a 


for it 
dependence of modern civilization on the appli 
An for the rhetoric 
the circumstance that the 


appears to be the first statement of the 


cations of science. excuse 


may be found in 


address was prepared for a general audience. 


Science there had been and a ki 
the 


Greek 


notably in marve 
of the 
radiation of whose light has never s 


The glimmer 


democracy, 
efflorescence period 
been wholly quenched. 
of the dark 
rather than twilight. The vigorous tr 


so-called was da 


aves 


of the north partly submerged and part 
assimilated the culture of the Medi! 
nean. Sacerdotium, Imperium, Stud 
—the church, the empire and the w 
sities—these institutions both resist 
spread the spirit which on the on 
gave birth to trade guilds, trial by 
and constitutional governments, a1 
the other to art, literature and sc 
for personal liberty and intellectua 
formance have advanced together 

the of 


was a school of medicine, and for 


Salerno, earliest universit 
turies maintained its prestige as s 


coordinate with Bologna as a scl 


law and with Paris as a school of t 
At Salerno in the eleventh cen! 
the 


Jews were not debarred. 


ogy. 
teachers 
The university | 


probably developed from the mun 


women were among 


schools of the Roman Empire, and 
also holds to a certain extent for Bi 
When at 


century, Irnerius lectured at Bolog 


the beginning of the tw 


civil law, the Italian cities were att 
their 
emperor on the one side and the pop¢ 
the other, subduing the feudal lords 


ing independence, resisting 


the surrounding country and the bis! 
within their walls. 

With the tide of 
came commerce and the industrial 


rising dem 
population and wealth increased ii 
ibly amid incessant wars. The ci\ 
of those republican cities of nort 





SCIENCE AND 


alleled that which had = tlouw 
n hundred vears before in tl 
racies Krom it came the 
etters, art and science, tl 
mniversities In 1265 was 
second mone the sons 
ister of the serenee of his day 
tion republican | rel 


ren iving a 
\ a Giotto to pan his pol 
hink ! Hos tw indred 
rel n iIstoryv, genius so d 
shown by Boceaceio, Macehiave 
vreat performances 
re, sculpture and painting 
v Leonardo and Michel 
S ron Bologna ! the 
nd thirteenth centuries estab 
ersities in a number of Italian 
Most 


Padua hecon Ine t} e 


While the Roman civil 
iin extent survived in Italv, suc 


ship as ex sted north ol t} e 


ried there by the church. The old 
and municipal schools were 
1VAaSLOLS 


way by the barbarian 
lished in the mon 


were establ 


‘ nd eathedrals Abelard le 
theology and philosophy at 
the cathedral school oO! Notre 
Tie Siliie rie t} if Ir } S 
it Bologna on eivil law 
owed the University 
tS «bk inant mterest nm ti 
osopt | nreal is THOS 


Db MOM 


AC 


\ 


\ 








&. THE SCLENTIFIC MONTHLY 


t nat Ke is had the bsorb { hese SSeS ho 
} 1 nitil Is lence ~} » both mp sere ‘ ’ oh thy rm? ed tra 
I ! | I I eit i tal j 4 ’ PS 
ail | ] 1 THTET ET } ere | , ~ 
I he f I Bacon to for the en S 
The 1 ( nb i . . peri ~ pial ' ‘ ; 7 7 resvicl fey) 
, ‘ ‘ ere , ed throughout people all 4 Lanett 
Kurop University of Padua had jaye by ath we and social 1 
not bee estabdiis cl mal r 4 im bus tion 
] ; ; 
’ 7. 2 lil hel is roy hie mic ( ‘ore CW 4 + f thy, 


(Le¢ ited v 
\ l hot ive ais vel i thie West I) orbinws v/ to The pope 
i | | i 
L1es Tiie | niversity I (Cracow | vl not ive TS 1D hy il } rif The e) 
i pu i 
‘ establisl | (‘oper } | 
" it) edt ald re IS atl fot © ipe possible ensure (*, 
= } : 
prot round There mal i Boloena anc vA in 4 ; ) n 4 ; +] 
vas S S Die one 
Pac i teachers of mathemat s and as " 4 F 4 
HVeCTS Ss | ir; us > « l 
, 
tronon he ht have been a canon at ¢;, a kK ee P i 
Ty il il . ~ i! \ es 
Kranenb but he we ad not have writ ‘ 
throueg Tlie Its ) 1! a ! 
+ + , ; + ] 
Tel ? Tie ! i no Celestia b (| 4 4 
ron. Kepler was court astrologet 
nye { niversity r VW ttenbere had 
eo rece ect py SPORIS rom thre Ve 
t be ‘ rblish 1DO? and Lathe 
Tron Tile oT) ne cael ‘ | ~ Vi ~ 
| i} 1 | ( enaes ite! bye Onnre i mo . 
ms Des artes s Dpressee | s DD | ) } 
CSSO] There rhe Ht } ive rena ned i 
of Galileo’s 1 bles: his ; 
monk in the Erfurt convent: he would 
! | el “ad 1 pol CSS } nDroressors ' 
() een Christ j attencday 
} | | Pron The iTeS 1 Thee it 
pric cle ~ 0 " ! 
eourt he died Hary was phvs 
ersitv to the market p e to burn ther , 
1 , Ix ne | ries nal ene | ) 
t} PX ibyle tl ‘ mit Hint ; 
. batt s | \ Wil (ass 
| thie hac the stipport thie nivel 
: I] iveens wel to Paris m ley } 
; , Ww) it ti HiT Pit nis books 7 
; rl > itr I Vine | ra I] ) 
vere burned at the ers of Paris 
bonteam 4 +] noh ty nd ¢ 4 
{ - ti thesis of these remarks that unl ‘ 
1 Viionse ¢ bit ? nm} if? rig el 
versities and screntil mie} ave been The 
1 Tol rave ip S proressorship 
LTISES political and social democracy 
, | ] bridge to accept a wrative pos 
and consequentiv that their support and S ! t 
t} ry? } Wwryt ) 1 rary? " 
) ouravement sho ‘| bye rhe ot the pri em ‘ “ rut cs }? l 
ely } t } tT « yt } 
( nal »} erns of a demo rity rovern Was a W me VIS . mu \ ' 
thre nt f | “ee nmiie? | ele) 
| } ree] the { 4 
th, wavs of providence vie ndirect be rehearsed ev came rom 
{ ri | 
\\V } ‘ 1} finite ere tS ¢ niversitles ClaSSCS I I Nl miciaie ISS 
mid of } ~ o) ere | ns ‘ | tic researe! were a e Saline rie plol ne 
yal } entio psy ye ere} to naake clemoc SeTVIE! | \ il Wis 
’ DOSSTDL miei necessal then r) mote rack LIST and Cemoc! Vv. bu 
a P re , 
mediate nfluence huis sua beer ol alt SO ir more eTectively than 
the sicte fr eonpservatisl nh support of fators oO \ evisiators W ink 
’ , 
thre } the aristocracyv ana the ehurel ived 
I’niversities have been dependent o1 De Candolle found that of 100 4 
hurceh and state and on wea thy patrons; associates oO the aris Acade) 
ats } —. meiinthen , | 1) SS } , 1] came fro nohle and wu 
Sere) Ww men have come fhe main tron erences n ‘ ( yeanad \ 
thre kleptocerati classes or have beet families, 92 from the middle class 











s4 THe SCLENTIFIC 


Supt mie ~ el ? l ’ | 
) vish epruary nti ] 4 
SI | ) mmen ! l reves! 
red let rs Of The saints ilendal 


(ra eo i! Italy Descartes rom 


rane ana I] ibbes n I) y ina are the 


founders of modern science; to them we 
we the fundamental concepts of a me 

! world, the invariability of the 
rela ! Hberween Cast nal effes The 
complete awtuliness of nature (ralileo 
stand first both mn time he discovered 
the isochronism of the pendulum at the 
rt yt nineteen live years before tne 
birtl f Hobbes and thirtee vears before 
the birth of Descartes—and in perform 


ane Hobbes and Descartes were pri 


mariy po OSOPTHers Vers wisdom or 
phism as the case may be, devisers ol 
enst s withou eoncer! as to whether 
They tand on the rock or float in the an 
(ralilieo Was a man of science, so com 
pletely armed that the succeeding three 

] | ; | 

| indred vears have | ) St ie ed | | ~ likeé 


Newton was born in the year in whiel 


1642 The ( I liet betwee! Kit ( harles 
nd the parliament culminated in ei 

Vil I) imswel tl pat iment the 

King plied Should I grant thes 

demand I s id ren n but the 

l ( Dl Tie }) ture hut 1 . a | 
ly | pil it i i \ 
mil Git britany remains 
1 | 1 aden 

vernment mo 1 

i! milnist Vi por 
sit) i min ns | 1) 1) 
; 7 " , ti " " i? t 

lominate the legislatu 

( mis rep} ! ( mb ’ 

t ! pa iment bu niversity 


mocrac 


SU 


rea 


} 
s\ 
; 
} 


Ihe 


"IN 


VIO) 
hones 
} 
rao ’ 
hye Say 
~ rive 
4 t} 
} + ; 
ist WI 
aded 
wn | 
Kenge il 
Hath el 
eCniil 
al ( cle 
rt) 
, 
aie 
\ \f 
i 
| Nn 
} 


MONTHLY 


y* 


at 

1 

1) 1) 

} 
i 

f ley 
il | 

ror 
} 

l 

rt 
iil 
Ve t 

} 

ma 

! 

ia 

rithi 
it 

rv} 

thy, 

ry | 
lw 

ITs 
{ 

i riiie 
itis 
} 
i } 

S1i¢ 

oy) 
ery 

| { 

" 

’ 
Ti 
l 
hel 
\ 
) 








an ol , 
(y 
ne an ac { | 
(Cromwe ruled . 
En was 1 
stu ‘ mal \W el 
1, eX rere - 
rT ‘ l) rar 
el waded it witl i 
tates-velle 1 were ! ~ 
1614 \! he vi | 
“he urt and e nob 
iW extravaual 
ple wel ppressed 
ermany th thirty y 
population 1 ss 
I vel ma small was tI 
pri ings | wed V« 
was presel VK 
rovernll ! ( ye | 
by iXt | and ! ( 
worn | it be )) ssib 
rop I Italiar 
» spots, were Ul | 
irts nol \ 
y | ft ie es anal ’ 
| Velasquez, was not 
| of scene The 
| stake 3O.000 V 
SO | ten times Ss mat 
nis ll \us ria Ilu 
Ar Ws ? sp } we 
wails suppress ! 
1? i | ana nl 
aT S 1 presel 
sist mn 
, er disse? i 
were St 1 mer 
intry was 
lescendants. T! 
. r independet 
! rat states W 
ns from New E1 ! 
populatl 1 ren 
most Lau 
ii! it ( cums 
lespotism and oppresstol 
nimical t ! 
! 1 | 1 





\\ 





wf) 

le) . the deh 
. NM ‘ 1) }) 
( ) ~ ~ | ? 
| } ; hich res here 
r } } ' reaiuires 
} rit \} } wre) 
perfectly used. Wealtl 
11 I ST ( ST! buted 
7 | ! ara 1 The pri Tie 
we of lone fourth 
SOT? pimaces ? ye wt lo 
‘ ! 1) ‘ ana Tel tenths 
equatit Of oOpportunit 
not ol miei but als 

r } Td) \ } Tey rie | 
tarils and trusts to take | 
vive to the rich; all this 
Ol Selene 1 S now Thre 
miocra to f bl | erie et 1! 
ereause 1 Tie limit Tive ‘ 
duet ! and the eonserv: 
while at the same time du 
cane > «le elopine the see 
W ( nde 

ae ever artificial it ma 
modern movement of si 
rac \ Pron thre de arat 
cLen ra) owed bv the “1 
it is less so than to date 
lat hes 1! neo thre ni} 
\ aire and rt ISsSCa 
straight the wav for the 
beginning of our revoluth 
bor) ! 1749 So] ? ‘ 
vears later Wordswort!] 
re out ! Was academt 
the existing state of affa 
from precedent to prece 
ton, Jefferson, Franklin at 
? \ rebe s by Pores rT «rr 
constitution guards and 
dom ol thre people The 
tol as melodramat al 
to Nap Oy} 

But contrasted as the 
can revolt n anal the ‘ 


ry) raeyv 
] j Sloe 
*) 7 | 
. fourth ti 
, 
~ nrerred at 
4 } 
pal and mm 
rel opportu 
‘ ‘ Ba! ' 
th seandalous 
e proress It 
i el dre} } 
’ 
eP nine tenths ot 
rt ou riris Me 


S e allow 
rom the poor 1 
s not the fault 


from the caler 
eenth century 
navihy mace 


Il 1770 


t but confirmed 


(our 


rs and Passer 


lent: Washing 


d Adams were 


ire, the Ame 


h revolution 








Sc] 


secure and 


irther extens 


past more | 


oO scrence ale 


no are able 


e-—think wl 


stoif Darwn 


ENCE 


\ND 


¢ 4] muses of —_ 
r i ort 1 } 
‘ ithe power te nity 
! nsequence than a 
S iy business 1 bta 
4 quire sD an 
s that sev e has bee 
aen rie Wants are 
s possible to have a 
opportunity and « ie 
ne the lower animals and 
( litions become more 
~ T\ ~ TH? V1 nT 
! dia or despot ! 
stem The mate x 
sufficient to provide acd 
the stronger seize oO} 
nv must t In 1wnol 
in order that a few n 
e, leisure and luxury 
e applications of science t 
mmerece, to the preventio 
premature deat! t aval 
te to pro ile equa iy 4 
d adequate resources fot 
d of childhood and yout 
r universal education, s 
en the chances to prepare 
r which he is best fit. and 
e to obtam thi der out 
es him to take his share 
overnment and to appre 
sin tite that are OT most 
is mac ) tical and s 


| has given us 
should be t 

my order that 
eon ete ( 
ion of science 
h and leisure 
avorable that 


1 art 


a 


had | 


is rew 
} The 
rive i 


DE \LO 


It AC 


\ 








ate THE SCLENTIFIC MONTHLS 
iS 1) 1 ‘ hibit | thre re] IS ? 1 rye 1) \V 
(; | tI neteenti ware | ! \ 
/ ' } t 1) tT hive ~t ent. t =1 r) 
te i 
) il a | ( ! 1] > rniy) X \ | 1 li ! 
Mi ! Halls r’\ \ 1) SsuD ii} t 
i ( ara r resea ! rk ald as al itv and ti ! rn 
nD tinit rther wo he selec he dis er of Ame 
biol l I democrat I a stu nev period or selrence a 
I 
if | ( Va i ersil ( rse tis rac, the TtToundatior | 
fit rs ire r«dienpencded on | sap ; f fi, ted the progress { 
hie ee ‘ e be me a me nber o an of libert fey) 1 th rl ; 
arist ra tr senotars lt \) erica We tO ASSO ité il nt 
have not “i a terse ISS is in En of eon cle ‘ vit} iv 
al (i cot I ‘ Ul wl ( Dar \ l al t [ui 
last quartet! i the last centil hniversl on the same « \t 
TICS HS } (;ermat ) wi } researe! tipnre +} ()) 231 f Sr 
vor} ‘ S | iter hese miclitlons as th on - 
, n the |} Wes)? of the count 
eAPla l DACKWAPTCUTLESS I l reedo) thoneht 
in science. We can not afford to keep a ; 
cl | ¢ t t i ‘ ’ ’ 
‘IST ISS Tol eertall lesirab ) 
le Stine ! ( t eX Dress , Never } 1) 
products t i more econon } ynicl ; 
permanel suppressed 
every wa better tO pa (i) ror ol . 
VV mien He he | } ( tS 
scrence We are rary Ti 1) rTO Co SO 5 ; 
With the ebb and flow 
hur vovernment spends more That al 
TWies, 1 ~ poet! ia 
other on its screntific work and the quar : 
, and then wither: the fay 
tit IS reatel We ma hope that the 
; and the nha ! na Dass 
lack of distinguished qualit s not due to : 
eorie bh tT The strea OT 
{ hit ft | nate 
Mrerior Yracla FeTILULS AL O Thaceqtlate , 
. democrat \\ row eve 
rewards. appreciation and opportunity 
1 arged hy ( el Spl al 
Democra does not meat ( tual medi : 
} all the land Ihe \\ R 
ocrit ofa but performa ( Vv each 
their perfect work lo « 
aceoraal ‘ vit} his abi 1 
. ‘ be eiven his heritage of 
(7 Ou thousand readin men 0 
Opportunity men and w 
Sclel ( (>) erevetl Mia ih assed as . < 
. +] ] ‘ } ; 
1 rhe wort lol Whoicl Hie 
amateurs; 106° at in the government ' 
—<) } 4 reward that thev deset 
service ios are engaced } eaching 
nen r nI — { Pant 
neat i 1] a Tew WNiversities (dur how Wasted armaments, UU 
. , lel ‘ ! ‘ ‘ 1 } 1) , 
screntif researe! s thus in the main Pres, lateness, pl ale USscanst 
de pende ton the universities as has heen erime Will he devo ed to new adval 
the case in Germany To them we must scrence Which i Irn Wir provice 
. . . ry . . =< 
give credit for the work that they have opportunities. To all nations and 
, ‘ 1a \ ] wriven “line to ft 
mace possible m Them mus ar placed men will be iven accordin 
the resp nsibilitv. for ir failure to do needs: from all will be received a 
; . . ia ; 
more We may hope that the mparative ing to their ability 
Steril or our ut ersities IS In the main ‘ ‘ 4 
due to the ré ntness or ther establish A - 
ment. and to the stupid methods of auto 3 ’ rld’s « 1 eros 
eratic control that have resulted from thet 














’ 





THE PROGRESS OF SCIENCE 


SCIENCE SPEAKS AT INDIANAPOLIS 


respects the annual meet . 
\merican Association for thi velop s 
( Or Scrence ure Tie most is 1 
scientit conventions held wu \lthoug! 
ted States and perhaps in the for limites SOS, 1 
The meeting of the associat ne WHOS 
be held in Indianapolis, Ind vet it is n 
December 27 to January 1 ated organs S 
lhustrate the statement cmiized a ‘ 
re size were a proort Of impo Tis upol Ther } 
meeting would rank verv higl he s 
n six days more than 1,250 ad S 
ind papers will be presented ts sixteen sect . 
ent programs If wide veo such as 
distribution of those attend ’ stry » the h 
vere taken as the criterion 163 . 
! il \ ila ST | rank | Le | Cot the ~ ( 
Htists W assemble at Indian strict ( 
rol early all parts of Nort] and thirt y dey 
If diversity of subjects con the ass ted societies 
re the basis for judement, the PSSI1O} . 
ld rank superlatively hig! one of thes 
programs cover essentially all cleties are meet 
held of pure and applied sei n Indianay hie 
hev range from the abstractions — ship I 
ithematices to remedial reading cations so] 
Irom cosmic rays to thre ‘hese 
of potatoes; from prehistore errowtl fs 
irrent economie theory the ass 
ndianapolis meeting has, how problem of coor 
h better claims to being N t Tor I 
in mere size or diversity ol and of human ben 
lo a considerable extent its ‘here are 1 ays 
s are coneerned with coordina Or The ss atiol pro 
cl tegrations of various fields among the scrences () 
‘ A century ago science ¢o) eled pportunities thre 
imgery ot naw y/ philosophu ne ePnrists ! 
history Having become by that one another and to exel 


roughly impregnated with cor all scientists 


itl the orderliness ot nature am OTrall ruti rm Tine 


undness of the experimental Clalist as being on 


like a fertilized ovum it rapidly more about less and les 
and subdivided into more and necessary, al oO are 
inches, each growing with all the COM a are i § 


S parent With this subdivid i7@h possibilities “he 


; 





) 


THE SCIENTIFIC MONTHLS 


~ 1) 
, ry 7 
| ~ ( TT st? } 
n : \ ’ 
> 
~ { ’ I} } < } ) ) 
ay " } 1) ) — 
i }) . 
| ! IT ! ( SV ) I 
tab ! ol } } 
i} ; | ~ i | } (; } 1) 1, 
(y ~ ‘ \ } lt 
» 
} ( 
! } 
" 
(af | , \ 
} } } 
il ) . 
} 7 } bya " 
rit x 
T mposium 0 E me ; 
R I; | | . 
1! li ‘ ¢ ( erned 
' > 
Phe one o Phe Wt 


} 
} 
by? ~ 
he 
’ ’ } ] ) 
my i 
> j 
Si no la | 1 ) : ‘ 
{ ~ 
< 1] : ’ 
en “ 
x hye hey } yhicl 
} 
r) } 
} , i? } < x 
} ) if 
} ‘ } mill " 
ar byt } } 
er } } " } 
{ t) 
7 
rylen |? j HINTS 
, } 
| i] } Hl | 
I ut 
] ‘ | 
1) ) ! 1) i i rt 
I Thy ) . | 
" 
’ e*?i TT if 
| | 
' 
; meratl 
} 
} } ( r } ~ 1 
: ) T 
} } eo?) ' hy 
j he sp Dbitrat 
{ 
iyo) } 
} ! i? ! idl | 
rao? q Ave]! } } 
' } 1 } Neu! 
’ | 
iy ! il " ' 
‘ 
TT 
} 
1) they } } Perey ‘ Cee} 
1] bv tl lh) res 
) mip i! Tha ( ) 
| Wiel 1) | (,. 
1} ) } ~ } o?) thie 
| hee) 
\ } (*! t t ba 
\Ii ~ Ti} ~ } 
hie ( r rN s that 
tT} 

















THE PROGRESS OF SCLEANE 


SYMPOSIUM ON BIOPHYSICS 


} 


| P| Wiel) ‘ 
| » son F 
SS sored b 
Physies 1 
eaves J 


s\ 
held Univers 1 
} 
S | ‘ 1) pal ! ‘ 
1 Stayt progress Sts 
ly i] reseal . 
Is , x “ rt . ~ 
“ay i re iii . ets 
im where reseal Tit . " 
re rogram 1 SICS 
il el r} rs 
evot ed papers . 
lers resear Pheit Dr. DB 
ron most exclu NW 
st 1 b Sts ers it 
‘ ~ | s 
hy ~ I ! 
nes ¢ 1 set adavs 1) 
uir presented the Trs 
I whe ( res ‘ i 
| Multilavers and 
Biol Problems 
of the meet SIS Dr. EL N 
SPSSLOUIS SO] | 
apers were pres ’ Prop 
‘a } ~ i! } “ 
is opened by Dr. Johns 
mia the Ame n ole 
sits, W ntroduced Dt ls 
presiad ! il 
nirs | i ers < 
11 Pate S < 
% | r ~s 8) | ~ 
il is il ()}>}? l ~ 
ypmer } those | ~ ! 
S } ‘ phVs sts “} 
utions direct valu at 
he admirable reseat }! Dr. MU 
Johnson Foundat s 1} 
yus 1 ~ sricd = oT dae ! ra I] 
physics in and near PI | ~ 
eal thy stitu | T) 
{ 1) “Sf 


\I 











(}- 


THE SCIENTIFIC 


MONTHLY 











H] 


Shrit \i 


NI 





THE 


researches andre 
yranes In passing or stopping 
S i various kinds 

Herbert S 
Medical Re 


speaking on ‘** Electrical Signs ot 


er Institute for 


Activity ** took as his prin 


LIL pie the hehavior observed by 


electrodes within and without 
ce films of nerve fibers The 


scillographic spikes of potential 


indicate the mechanisms u 


n nery communications and 


abled the beginning of a theory 
Is activity to be set up which is 


; 


very fruitful as a guide 
experimental work 

W. Mansfield Clark, of the Johns 
s Medical School, 


Energies of Biologically Impor 


spoke on °° Po 


Pe 
Processes 


Oxidation-Reduction 


per was an excellent example of 


ted fields of seclence as it was ot 


in the three fields of biology, 


considered 


and physics It 


plication of thermodynamics. to 


y cell, showing how this form 


mula olten rule out coneelvable 


erounds of 


extreme 


Kraneis O. Sehmitt, of Washing 


versity, speaking on ‘Optical 


ol the Moleeular 


systems, 


Qreanizations 


referred to the ne 


understanding the configura 
ind orientations of the protein 
id molecules which go to make 
protoplasm. Ilis paper dealt 
ulies of this problem using pola 


Mm analVsis 


Bell Tele 


and x ray diffracti 
L. H 
Laboratories. spoke on 


tl Methods ol 


fc 


Germer, of the 


the behavior of their 


’ 
(;asser. cdirector oO e 


PROGRESS OF 


si 


LhoN¢ 


1 eos ti 

b s 1) 

serib S 
na elds 
au s iM { 

Dr. We M. St 
feller Ins ite Mi 
spoke o1 |’ bb ) ~ 
istrv of Viruses Ile 1 
declinin 1 ! 
things, en S ! 
properties 
rat he ‘ i nh 
seribed 1 researches 
Tie tracentl pore Tie 
Virus has be solated 
terial Tor researches W! 
the pra produ nb 
ical means substar Ss 
hizing properties 

Dr. Selig Heeht U 
SIt\ Spoke m ‘*Photoe 
sion.’ He traced the « 
early ideas, their failure 
quate knowleda f phot 
their present revival on t 
ter knowledge His pay 
theories based or quant 
ments oO nat Stave ! 
heht re h ai se 
1") ine chanes 
i l¢ I nery fibers 

Dr. Walla > Fem 
sity ¢ I ster, Ss} 
chanies Museular Cor 
described phys ippa 
hanical reas 
sive n 
he + _ 
results 1 
if mus 
Sy res - . 
rieyy ’ , 

Dr. L. A. Dubs 

I S 
PCTS \ r Phys 








94 THE SCLENTIFIC MONTHLY 





' 
’ 
DR. IRVING LANGMUIR 
oO OR ¢ O oO ‘ ( 
principaily to the me tron and to ma aree ir} 1S i at Gg a ( 
| ; 
terials possessing induced radioactivits SESSIONS 
The neutron rapidly imparts kinetic en The svmposium papers will be 
erev to the hvdrogen atoms in biologica ished for the most part in the J 
materials. and these the produce mn of Applied Phusics. of whiel COpl 
TeNINE occa OnZATIONS. ferent Ih den he obta ned Pron flice « the \ 
SIT\ Irom that produced by beta ravs wan 1) STitiurte Ol P| VSICS at 17> 
gamma rays or X-rays The common Avenue, New York. This sympos 
elements rena rec radioa ‘Tive, may The seco iota series n fields ira 
| +] , { ; a I ad p 1 } +] 
ave erapeu ] Valle 1 ner vrea lon ¢ mnIVS S Sponsored ) ( 
est immediate use Is in tracing the course tute e first dealing wit 1) 
of chemicals through biological proe metals was held J larv, 19 
ePSSCS (C‘ambri \lass If S Dial ned 1 
ne sa urday SESSIONS © eontriputed al nel e neat itu on pl 
research papers proved of no less inte applied 1 LUTOMOTIN transportat 
est than the invited papers referred to H. A. Ba 
a’ 











THE PROGRESS OF SCLTENCE 


THE CENTENARY OF THE NEW YORK STATE MUSEUM 


15, 1836, the Legislature of J i] 
iv | Ss tl t 
S ‘ \ This d 
x Vel S 
~ s ~ 1) \ ) 
vas rst states 1) y Pp f 
s scientific studies w Dr. ( IH. | 
It was san 1) ( 1) 
~ ~ ire! \ ( New It lt 
> 0 1 I") work | lt. M Dr. \ 
! \ Is hales ! 
s ved fu ns, 1 \ 
N ff Vy Know! is 





hvs JAMES HALI 











—~ 


~~ ee 


=a= ee 


? 


MONTHLY 





SCLENTIFIC 


riik 





Qf 








Ii} 





mir 


1 


nvocation on 


hiversary The 


} \ 


rik 
4 


Hk ZOOLOGY 


HALL OF THE NEW 


table exhibits have also been ' i 
normal times its exhibition . 
regularly visited by about 
sitors, Including thousands of In 
d students from schools and intend 
ses] 


} 


massing of the t! 


e field Tl 


bevond 


vears 
has been expanded 
scrences To include the } Istors 


the state. fields Whose 


although these 


en adequate \ developed Seienc 


rvemoration of 


1936, the 


its centenary on Dr. ¢ 
Board of Ri 


t} ird y rk 


State 
led to devote its seventy 
October 15. 
general theme aut! 
iversary has been 
Dr. CC 


apt \ eX and 


Stuart 


ey et 
een © Tf 
] ? 
. it ia 1 . ! 
s ' Was 
! nstit ! I 
1 poss +e 
. \ 
\\ 
~ | riyt +} ’ 
nad } T 


PROGRESS OF 


> 
PPOOKIY 


(;aver as Culture 


si 


‘TENG 


(>) 











THE SCLENTIFIC MONTHLY 


Cc - 
pv J amar hh‘ K. “On Wd 


h oer Bb Ma eee 


Well a (mu atce bb tf: 


He rm, 4 a. Cw Sena. tetins 1 beaten, 
st ae nok bans ahing 


— 1 

Mosinghs ie. betusical ean -¢. 
haaan. we 

Heear, Vererna Nowe m i. 


Necks re ee Seu 


= 


henty Dstt 
a Qu? 


INSCRIPTION 


I> JAMES HA 
\ 0 

Yo Times, whose address wa Scren \ nron a il Sk l 
and Democracy o it the state museum and its ante 

Honorary degrees of doctor of science has been prepared by the members 
were conferred by Dr. Frank Pierrepont museum staff. and has been publis 
Graves, presiden University i pa he anniversary celebrat 
the State of New York, upon Dr. John 
C. Merriam, president of the Carnegi CHARLES CC, ADAM 
Institution ind Upon 1) Alexis Carrel Di 

* the R ler | for Mediea ) C, 

S Ml 








mo 





HE 





THE PROGRESS OF SCTIENC] 


WORK OF PROFESSOR SZENT-GYORGYI, RECIPIENT 
NOBEL PRIZE IN PHYSIOLOGY AND MEDICINI 


GYORGY!I served in the Med 
Huy in Arn l 
Aftei W | 
} Xi . 
is oxidation stems 
eCXpiain i 
\ h was involved \ \ 
m was brou | 
} \ ws 
vas < WW hy 
s compound was is Ml ( 
s ! rm and was s ] s ( 
mu CHO s 
VAS | | ~ I] 


O} 


THI 








THe 


na vn , he « ? | , i! r) ~1 
rat } } en nd b : ! 
prop | eXUrol Ll and in the 
sprit 1932 Szent-G mal Svu 
by ‘ ib la Kuro 

i i was vitamin ¢ \t ® same time 
Dr. ¢ Gi. King and W \. Waueg!l oy The 
| ! \ I l itt but ri wed That i 
erystali compound Wi ak Had ISO 
ited from lemon juice and which was 
known t 1) . int rbutie proper 
Ties Vi dentica \\ Tie compound 
hexuronie acid which had already been 
described by Szent-Gvo1 The identi 
fie i! I 1 tive ! ileal nNaruere I Vitamin 
+ natevura | bitimerab nvestiva 
hol \\ cli tha ly tl ! rl | witl Tine 
distribution nal Funetion is Import 
tal Vitamin 

Szent-Civores hound it 1 west hal 
ura i! I Vilamin © Was the peppers 
rl VI n Tlunear i! I mi This mate 
ria ral \ imniinn 4 vere pre 
}) | rh opt ry if ne rin Tl ‘ 
enabled Haworth and Karret miplete 
iit lentihheation of The \ mnie whic 
In turn tas permitted the dey pment ! 
met (| ror ail SVritnetye preparal | 
Is I W 1) 1! prepal | ! l pros en 
i? 1) 


RETIREMENT OF DR. TOWNSEND 


SCLTENTIEIC 


FROM 


MONTHLY 


szent—-Gi ry psery | hat 
pa nt With purpura wet relieve 
The ju rf peppers o1 I rus | 
but not by pure vitamin ¢ Kurt) 
\ | Wo! nel (| The! sp 
n citrus fruits a second compound 
is to do with the permeability of 
ries Phis substan appears 1) 
to thre amily of flavons and “as 
named vitamin P from its. relat 
permeability Phe symptoms s 
ippear to be due to a lack of both vy 
( ind vitamin P 

In wldition to t \\ n Vilan 
szent-Gavorgevi has carries nh ext 
studies om sre il nt 7T COCNZVI 
volved in the xiddation act a 
hha \ 1! revarad 1 | ( Siu) a ! 
Su rhe mal ma Xalacet i 
biol uy i xidlat rs Tl res 
Szent-Gvorevi and his coworkers 
shown that these dibasie acids 
volved in b vical oxidation , 
is i \ ( j } ~ (>) | } TT 
}) sil ‘ Ts 1 s Wo ty 
bserva ! ! IClLALOSIS Tb Pp) el 
il ibet sav b ! \ | 1) ! 

| } nels 


THE DIRE 


NEW YORK AQUARIUM 


ti is director of the New York Aqua 
reine N ( ber | 10337 mipreti 
! rl eul i} | i wpaciry ae 
! | mstittution Prom rhe | Ye) 
Bureau of isheries when the New Yort 
VAT i SocrelyVy took over the manave 
mel f the aquarium, wl had been a 
[V-managed istitution up to that time 
lnder his guidance the aquarium has 
TIFLaL reat advances n the face of cor 
ley byte bystane ‘ (dy i \ Tiie mia 
rine sp mie! ver ept in the diluted 


roof New York 


harbor 


His has weer ( j 

irs ! aclclit 
added a brary 
response ray tie 


dlous, and 
number over tw 
persons at an 
Sito! 
WI ( j | . 
Townsend has be 


CTORSHIP OF 


rH 


ria \ i 
ist] HiT brie ‘ 
is Vasile 
| ] ’ 
ect i Ont 
) ta yy} ‘ he 
] } ; 
el abo j ries 
nubla nas veel tr 
Tri inna 
trical) cone ha | 1) 











THE PROGRESS OF SCIENCE 





LO] 











102 





Is! 


of 


The 


tio! 


ne ot The results i this 


rough underst: 


ind fur seals 


inding of 


Ilis intimat 


SCLENTIFIC 


He NEW YORK 


MONTHLY 


AQUARITIT 


WOrK Was a volved Hy aiso 18 


the Pribilot ic 


e kn wledge Ol 


these an imals caused him to be sent t 

Hag le? Wwhel mternatl onal nevotia re \ i? snon ! 
Is were under way concerning the Is) responsibilit 
servation. ¢ these f } threatened Aquariun He w 
nN Ss \ very successi ul internationa on tortoises and 
ity resulted therefrom and for many ¢Xpend mos S 
rs S Source ¢ 1! is been of ereat re-Ttine tut 
ul the persons al vernments i lication 


Tridiie 
1) 

~ ! t 
, ; 
} 

1/eS 





